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OimPTER I 
INTRODUCTION 
Psychiatric Diagnosis 
In the traditional usage, a system. of classification involves 
defining the necessar,y properties which a thing must possess in order to 
be a member of one of a number of mutually exclusive groups. In the 
stuqy of abnor.mal behavior, diagnostic categories represent a clinical 
system of classif,ring people. The necessBr,y properties which define 
.. 
class membership are known as psychiatric symptoms. In order to be a 
member of a diagnostic group, an individual must exhibit the specified 
pathological behaviors which define membership in that group. ~s a 
clinical group is composed of people who act alike qualitatively, in 
ter.ms of certain criterion behaviors. 
The logic of this classification system demands that psychiatric 
disorders must be mutually exclusive disease entities. Consequently, 
each illness has its separate etiology, prognosis, and preferred method 
of treatment. Psychiatric diagnosis reduces to the problem of deter-
mining the group membership of an individual. This view o.f classifica-
tion has quite naturally given rise to a "sign11 approach in diagnosis. 
Just as a high fever, pain in the lower abdomen, and nausea are signs of 
appendicitis, so too are there certain behavioral signs of a psychiatric 
disease entity. Th.ese ~igns can be what a:r::,e coiiillonly called s~toms or 
~ 
they might also be certain scores in a psychological test protocol. 
1 
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The psychological literature is filled with studies reporting test 
sc~res which are diagnostic signs useful in differential diagnosis. The 
epitome of this awroach is the two-volume work by Rapaport.1 Implicit 
in this testing approach to diagnosis is the assumption that members of 
~ 9ne diagnostic group produce ver,y similar psychological test proto-
cols which are both qualitatively and quantitatively different from 
those produced b,ymembers of other diagnostic groups. It is commo~ 
held in clinical psychology that the analysis of an individual's test 
protocol can enable a clinician to specify a person's group membership, 
i.e., to make a clinical diagnosis. 
The clinician of today continues to use psychological tests to 
approach problems of diagnosis. Yet many of his formulations are incon-
sistent with the theor,r of classification outlined above.. For example, 
categories such as that of "mixed neurosis" and Uschizophrenia, mixed 
type", have crept into use. other terms like fllJorderline psychotic" or 
"latent schizophrenia" are utilized •. The latter term is especially dis· 
turbing, for it seems to imply that although a person is actually a mem-
ber of one mutually exclusive group, he potentially belongs to another. 
There also seems to be a trend for diagnoses to consist of a paragraph of 
moderate length, of a descriptive and dynamic nature, rather than con-
sisting of a class label of one or two words. In summary, 'it would seem 
that the circumscribed diagnostic categories of the past have collapsed, 
at least in practice. In the minds of clinicians, the boundaries between 
l Rapaport, D., Gill, Me & Schafer, R. Di:agnost!2 P!>zchologic~ 
.'~.estin13• Chicago: Year Book Publishers, 1946. 2 Vols. 
" 
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groups have deliques-ced., Some patients are viewed as being in transition 
from membership in one group to another or else they are classed sim-
ultaneously as members of two supposedly mutually exclusive groups. As 
. 
one clinician, who shall remain nameless, triumphantly expressed a diag-
nosis: "this is a schizophrenic masquerading as ·a hysteric". It would 
seem that the empirical system of classific~ti.on today .l.s no longer in 
accord with the theoretical one. 
These observations should not be construed as an attack upon the 
clinical psychologist as a diag~ostician; they are not intended to be. 
Rather they are meant to point up a different view of diagnosis. Mental 
disorders are not seen as illnesses in the classical medical sense of 
either having the measles or not having the measles. Neither are these 
disorders viewed as separate and mutua~ exclusive disease entities. 
The differences betv1een normal and abnormal psychiatric groups are not 
solely qualitative; they are also quantitative. This viewpoint displaces 
the old concept of discontinuity in behavior between groups and substi-
tutes in its place the idea of continuity. The concept of pathological 
disorders as defensive reactions against stresses implies variations in 
the intensities of the stresses as well as differing strengths of defen-
sive reactions. Normal behavior flows smoothly and continuously into 
pathological behavior. .This ~oes not mean that there is only one con-
tinuum of.behavior from normal to neurotic to psychotic. In fact 
Eysenck2 formulated the problem of diagnosis in very s:imi.J!ar terms to 
2Eysenck, H. J. Psychiatric Diagnosis as a Psychological and 
Statistical Problem. Ps;t:chol. ~·.t 1955, !" 3-17 • 
4 
those outlined here~ and the present development owes much to his clear 
thinking. He investigated the number of dimensions which were required 
to describe personality variation on four tests. Re reported that at 
least two dimensions were necessary~ which he identified as "neuroticism" 
and lfpsychoticism"• Variation extended along at least two dimensions 
from normal to neurotic and from normal to psychotic;' these two dimen-
sions were not only different~ but independent. 
These results have great relevance to diagnostic for.mnlations and 
to the theory of psychiatric classification. Fii-st~ they obvious:t;v 
suggest that the procedure of attempting to 11pigeon-holell.f people into 
mutually exclusive groups is not an accurate one.. Instead it suggests 
attempts to measure people along different dimensions of personality 
variation. T.he most radical implication of all~ however, might be 
likened to the feeling a person who has always lived in a two-dimensional 
world would have when he suddenly experienced "depth"• The dimensional 
approach m§kes the task of diagnosis that of locating a person as a 
point in a multidimensional space. 
An escape into space may well be the solution to the profile problem, 
of which Rulon3 says "has been so long uniformly and thoroughly botched"• 
The one-dimensional·profile chart~ like that drawn for the Yfechsler 
Adult Intelligence Scale, with its eleven scales ;:;trung out in one dimen-
sion~ is an inadequate representation of the data. A more adequate model 
.......... -
3RuJ.on~ P. J., Distwction between Discriminant .anq Regression 
~~ses and a Geometric Interpretation of the Discriminant Function. 
Jim'\Tal'd ~- ~., 1951, ~ 80 - 90. 
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would be one in which a person 1s scores are represented ~by one point in 
an eleven-dimension test-space~ or a four-factor-space. 
The number of dimensions necessary to classify personality variation, 
of course~ is not independent of the measures of variation. It is gener-
ally true that the more measures used~ the greater the number of result-
ing dimensions. The dimensions themselves can differ in their degree of 
generality or specificity. It is also possible and even quite likely, 
that within n-dim.ensional space itself there can be discerned clusters o£ 
points of great densit.yo I£, for example, persons are plotted in n-space 
along dimensions o£ psychiatric pathology, these density clusters might 
bear a resemblance to some of ~he conventional discontinuous psychiatric 
diagnostic categories.. There would be a difference, hovvever, in that 
the "categories" would be artifacts resulting from arbitrarily section-
ing a behavioral continuum. The spaces between these density clusters 
vrould not be empty, but would contain numerous other points or clusters 
of lesser density, reflecting various intensities of behavior. 
It is the purpose of this stuqy to investigate the number of dimen-
sions that are necessar,r to describe personality variation on two com-
monlY used psychological tests, the 1Iechsler Adult Intelligence Scale 
(WAIS) and the Rorschach. Part of the subjects for this study were drawn 
from two density clusters in a nine-space~ where the dimensions of varia-
tion were psychiatric symptom complexes.. The remainder of the subjects 
were persons who could not be described in terms of these dimensions, i. e.~ 
ttnormal" subjects. The ultimate goal of this investigation is to be able 
to describe the individuals along the discovered dimensions and to locate 
them as points in the ensuing dimensional space. Hopefully, this will 
6 
resu.l.'t in the forming of new density clusters in space, which can be dis-
criminated satisfactorily from each other and which will duplicate the 
original groupings of persons, based on the degree of psychiatric patho-
logy present.. In another sense, this is a test of the hypothesis that 
psychiatric diagnosis is possible from a battery of psychological test 
scores. 
To properly investigate multidimensional space quite naturally 
demands the use of multidimensional or multivariate techniques. This 
study proposes to make use of two such techniques. The first of these 
is a technique which is becoming increasingly popular in psychological 
research, factor analysis. The second method is not nearly so commonl:y 
used, but is worthy of liDlCh greater consideration. It is the linear 
discriminant function. Each of these techniques used singly provides a 
powerful research tool.. Their joint use should be of even greater 
. 
utility and is a novel approach in psychological research. 
Before presenting in detail the formulation of this research prob-
lem, it would be helpful to survey the history of the use of factor 
analysis and the linear discriminant function in dealing with problems 
of psychiatric diagnosis and the classification of psychiatric subjects .. 
Factor analysis, in particular, has made a substantial contribution to 
psychiatric classification. Such studies have clearly pointed out the 
wide divergence between empirically determined psychiatric symptom 
groups and those groups described by classica~ psychiatry nosology. 
CHAPrER II 
SURVEY OF THE LITERATURE 
A. Factor ~alysis 
1. General Theoret~~~ckground 
Most writers in this area date the beginnings of factor analysis 
in the early years of this century, with the work of Spearman. It 
was he who first called attention to 11hierarchical order", the tendency 
for any two columns in a correlation ma~rix to have coefficients which 
maintained a constant ratio throughout the columns. His explanation 
for this phenomena was his famous t•two factoru theory. This explained 
the correlations as due to a single factor which was present in varying 
degrees in every test. He was reluctant to give this factor aqy psychol-
ogical meaning, and named it simply "g11• He also postulated a second 
factor for each test whose nature was specific for each test. 
\ 
Fix1 dates the beginnings of factor analysis to _the last part of 
the 19th century, but stresses also the contributions of Galton. The 
latter's contribution arose out of a difficulty which the CentraL Metric 
Office of New Scotland Yard was having in setting up a system of classi-
fication of criminals, using physical measurements.2 Galton suggested 
an unweighted summation of the measures. Basically factor analytic and 
~ix, E. Discriminato~.Analysis, ll• Factor ~alY§is and Dis-
crimination. Proj. No. 21-9-oo4, Rep. No. 2, Contract No. AFiji(m)-8. 
Oct., 19'50:= USAF School of Aviation Mad., Randolph Field, Texas. 
2Ibid. P• 5 
-
7 
8 
discriminant function problems today consist of finding a series of 
weights to apply to raw scores. Galton also expressed the idea that 
correlations may be considered in part as being due to connnon causes.3 
It was, of course, Galton himself who originally developed the concept 
of correlatio~ although the formula for the correlation coefficient 
was the contribution of Karl Pearson. 
The origins of correlation are important because, as Burt4 po:ints 
out, factor analysis is historically a mathematical extension of the · 
correlation technique. Starting with the assumption that correlations 
are partly due to unobservable conmon cau5es and that the resulting 
variation is the sum of the separate contributions, one can view a 
person's score on a test as the sum of a number of h,ypothetical variates. 
That is, a person's score is a linear weighted combination of numerous 
hypothetical variate scores. In factor analysis the h.YPothetical 
variates are the factors., and the weights used are the factor loadings, 
i.e., the correlations of the original tests with the .factors. Basical-
ly this point of view holds that a test score, while appearing to 
measure the strength of a single variate, is actually measuring a com-
plex of basic variables. 
Now one may object that it is hard enough to measure ten real 
variables without making matters more complex by postulating these vari-
ables are actually the sum of twenty or thirty hypothetical variables. 
3Ibid., P• 6 
-
4.surt, c. The Factors of the Mind. New York: The Macmillan Co., 
l9!tJ.. - ---
9 
This is quite true, and if factor analysis did solely this it would not 
be a worthwhile procedure. The utility of factor analysis lies in the 
postulation that all of the tests partake of these factors, but in 
varying degrees, and the fact that it is usually possible to explain 
the bulk of the variance of ten tests by a fm'l'er number of hypothetical 
tests. By attempting to describe a maximum number of tests with a 
minimum number of factors, factor analysis aims at an economw of des-
cription or scientific parsimony. As Eysenck5 suggests in his article 
on the logical basis of factor analysis., one definition of a factor is 
u... a condensed statement of (linear) relationship·s ob .. 
taining between a set of variables which can be used 
mathematically to stand for these variables.n6 
It will be noticed that in this statement there is no implication 
of a factor as a causal agent, or as having any basis in reality, or as 
having any psychological meaning, or even having been derived from any 
bwPothesis or theoretical framework~ It implies that factor analysis 
is strictly a branch of descriptive statistics. A factor is .a statis-
tical artifact,. a system for describing and classif.ying data. 
The above is not always the view which is held of a factor. At 
the other extreme, a factor can be viewed as a causal influence which 
determines the relationships observed between a set of variables. But 
this view and all others except the purely descriptive one are irrele-
vant in the present investigation. Factor analysis is used in this 
5Eysenck, H .. J. The Logical Basis of Factor Analysis. 
Ps;y-chologist, ~1953, §_, 105 - ll!4. Amer. -
6Ibid., P• 106 
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study for the sole purpose of descriptive econo~. 
The particular technique to be used in this study is the Principal 
Components method of Hotelling.7 This method of analysis involves the 
use of unities in the diagonals. It results in as many factors as 
there are tests, and no specific factors. The solution to the problem 
involves, algebraically, finding the principBJ. axes of an ellipsoid.. If 
the tests to be factored are plotted in n-space (where n • the number o£ 
tests) in such a way that the cosines of the angles between the test 
vectors are equal to the correlations between the tests, a line can be 
oriented through the middle of those points in such away as to repre-
sent an '1averagen of the points. The projections of the test points 
onto this line are the factor loadings. The properties of this line are 
such that the sum of squares of the vertical distances from the test 
points to this line are at a minimum, and the resulting squares of the 
factor loadings, a maximum.. The line which fUlfills these requirements 
is actually the major axis of the ellipsoid which encompasses the test 
points. The result of using this line to obtain the loadings is that 
the maximum amount of variance possible is 1'removed11 with each sue-
ceeding factor extracted. 
In matrix algebra, the problem of finding all of the n axes of an 
ellipsoid reduces to the problem of finding the latent roots and vectors 
of a matrix. The matrix is actually a special one which represents· a 
7 Hotelling, H. Analysis of a Complex of·Statistical Variables 
into !Tincipal Components. !I.• ~· Psychol., 1933, ~ 417 - 4l.Jl. 
11 
set of simultaneous equations in which there are as many unknovms as 
original variables. Each vector represents the factor loadings (pro-
jections onto the axis of the ellipsoid), and the sum of the ~quares 
of the vector elements equals the latent root. The latent root itself, 
when divided by the trace of the matrix. (the trace of the matrix is the 
sum of the diagonal elements; in Hotelling 1 s method, since these are 
all ones, the trace of the correlation matrix is equal to the number of 
tests), represents that part of the whole variance which is accounted 
for b,y that factor. 
The mathematics of this need not be of particular concern here. 
However, the follmving relationships of the Hotelling factor matrix 
should be noted. The sum of the squares of the loadings in each row 
(i.e., for each ·ntest11 ) should equal one, that is, the factor loadings 
for each test completely exhaust the variance ~or that test. Secondly, 
as has been mentioned, the sum of squares of the loading in each column, 
(for each factor) equals the latent root. The sum of these roots for 
all the factors is equal to the number of tests, which is another w~ of 
saying that the variance of the factors will account for all of the 
variance of the original tests. The ~escriptive econoley' arises from the 
fact that usually a few of these factors will account for the over-
whelming bulk of the variance, while the remaining factors account for a 
very negligible portion. 
The methodological advantage of using Hotelling1s method is that it 
enables a person's factor scores to be calculated exactly from the per-
son's test scores. The importance of being able to know a person's fac-
tor scores will be discussed later. 
..... 
12 
2. ·Factor Analysis ~Psychiatric Nosology; 
Having explored some of the theory underlying factor analysis, it 
would be of interest to survey some of the ways in which this technique 
has been empla.yed to study the problem of psychiatric nosology. The 
relevance of this section to the thesis problem is two-fold. First, 
the studies cited will lend support to the earlier comments made on the 
limitations of traditional psychiatric diagnostic categories, as was 
suggested in the introduction. Secondly, the approaches discussed be-
low are very similar to those used in developing rating scales of 
psychiatric behavior. These techniques become important to this study 
when the problem arises of how to establish diagnostic criterion groups. 
A typical study is that by O'Connor. 8 His -subjects were 300 male 
World War II veterans from an outpatient psychiatric clinic. From the 
case records of these subjects, their symptoms were noted and then 
intercorrelated over subjects. After eliminating those symptoms ~ch 
occurred rarely, the remaining 34 by 34 intercorrelation matrix was 
factored. Eight factors were extracted, representing symptom complexes 
or syndromes. Only two factors seemed to correspond to classically 
described clinical categories. They were an obsessive•compulsive reac-
tion and an acute anxiety reaction. The remaining six factors (syn-
dromes) are of clinical interest. For example, one factor was called 
"anxious hostility reactiontt and contained symptoms of hostility, 
bitterness, irritability, anxiety, and tremors. ~other factor was 
8o•connor, J .. P •. .A Statistical Test of Psychoneurotic Syndromes. 
J. abnorm .. ~· Psycho1 .. , 1953, .!!§., 581-584. 
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composed of gastro-intestinal disorders, probably of psychogenic origin. 
Symptoms of this factor were vomiting, nausea, stomach pains and ten-
sion. ~nether factor was composed of depression, suicidal thoughts, 
phobias, crying spells, hyperhidrosis, witb,drawal and apprehension and 
was called "depressive agitation"• 
This study, in general, seems to support the contention that the 
classical psychiatric c·ategories do not accurately describe the current 
clinical population. Such symptoms as anxiety, phobias and guilt 
feelings were not confined to one factor, but were important components 
of many syndromes. Thus these symptoms appear to be basic dimensions of 
psychiatric behavior, and are common to many syndromes. 
Another study of this type vras done by Guertin. 9 It was a factor 
analysis of 52 symptoms of 100 male patients who had been diagnosed as 
schizophrenic. The subjects 1 diagnoses were also included in the 
analysis. Six factors were extracted. The only psychiatric diagnosis 
which appeared on any factor vias the paranoid diagnosis, which signifi-
cantly contributed to the "persecuted-suspicious" factor. Typical of 
the factors was an 11excitement-hostility" factor, composed of a 
heightened level of activity, hostility and aggression, bizarre delu-
sions, and disturbed sleep. Jnother factor was called guilt conflict 
and was related to concerns over right and wrong and sex-. Delusions 
were also important on this factor. 
9 Guertin, W. H. A Factor-Analytic Study of Schizophrenic Symp-
toms. !!.• Consult. ?gcho!.,, 1952, !§_, 308-312. · 
This type of analysis, of course, does not reveal how the factors 
are represe11ted among the subjects. To answer this question, Guertin 
10 did a second study, an inverted factor analysis. More accurately 
this is a transposed factor analysis since the matrix is not inverted 
but transposed, row for column. In a conventional factor analysis the 
tests are intercorrelated over persons, whereas in a transposed analy-
sis the persons are intercorrelated over the tests. Twenty schizo-
phrenics were subjects for this study and persons were correlated over 
the 52 tests (symptoms). Three factors resulted. They can be thought 
of as "type" factors;- the factors are composed of people, rather than 
of symptoms. Ten subjects appeared on only one factor,; seven on a mix-
ture of two of the factors,; and one on all three factors. Two subjects 
did not occur significantly on any of the factors. Again the results 
point up the fact that people do not fall into neat psychiatric syndrome 
categories, even factorial categories •. 
JAnother fact worthy of note concerns the general class of "schizo-
phreniau. There was no suggestion in this study of the existence of a 
general factor (group factor) of schizophrenia, on which all of the sub-
j acts ;night have weighted. 
Another study by Geist11 is a transposed factor analysis of 25 
10Guertin, w. H .. An Inverted Factor-Analytic Study of Schizo-
phrenics. ~· consult. P§lchol., 1952, !2' 371-315• 
liG.t ,..0 
e1s , H. ~~ omparison of Personality Test Scores and Medical 
Psychiatric Diagnosis by the Inverted Factor Technique. J. clin. 
Psychol.-'~ 1952., ~ 184-188. - -
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neuropsychiatric patients, whose intercorrelations were obtained from 
the scores on four paper and pencil personality tests. The four factors 
which resulted were named b,r taking the common psychopathological traits 
for those cases of the greatest importance on each factor. Syndromes 
for each factor were then determined from the common symptoms. These 
factors ~ere extremely general, e.g., one factor, where all of the 
positive cases were psychotic, was called "delusions"• Another was 
named 11regression11 and the concomitant symptoms were feelings of inade-
quacy, withdrawal and anxiety. The results of this study are not nearly 
so informative as they could have been. The type factors which resulted 
were based on similarities in test score profiles, and it would seem 
more accurate to look for the similarities in order to name the factors 
in the score patterns themselves, not in the case histories. Or if 
the interest is in the diagnosis, then diagnosis should be a controlled 
variable and not nan equitable distribution of diagnoses" as was the 
case. .A more satisfactory approach would be to treat diagnosis as a 
discrete variable and factor it along with the other variables. 
If one assumes that differen~ diagnostic group~ produce different 
score patterns which are diagnostically meaningful then a factor an~­
tic test of that hypothesis would involve setting up criterion groups, 
testing them, and factoring the ~inverted~ matrix, thus obtaining type 
factors, which were as numerous as the original criterion groups. In 
addition, the persons weighting significantly on each factor should dup-
licate the membership of the criterion groups. If results like that 
were obtained, they would really support the original lzy'pothesis. The 
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study by Geist assumes that the test-derived nt;ype" factors are related 
to diagnosis, in fact, forces them to be related. There is no obvious 
reason why they should be. 
Avery interesting factor analytic approach to diagnosis was report-
ed in·' the study by Vernier, Stafford, and Krugman.12 The authors ex-
plored the relationships among projective test scores and signs which 
were purported to be measures of psychological variables. They also 
tried to relate four types of physical pathology to these scores. For 
example, they selected scores from the four tests which were supposed to 
measure the variable of anxiety. The .factor analysis produced a factor 
which seemed to be an 11anxiety11 factor, and weighted some but not all of 
their purported indices. Some examples of the significant variables 
were: diffuse shading on the Rorschach;; body shading on the Draw-A-
Person Test; and retracing on the Bender. The study was a ·very imagina-
tive use of' factor analysis to test a psychological hypothesis. 
In addition the authors of' this study included in the analys~ 
four types of physical pathology (respiratory; cardiac; orthopedic; and 
neurologi7al). A medical-pathology type of factor was not found, i.e., 
there were not four .factors each of which had as an important component 
one t.ype of pathology. Including a criterion illness and factoring it 
along with the other variables is a useful and powerful technique. 
12 
Vernier, c. M., Stafford, J. w., & Krugman, A. D.. A Factor 
Analysis of Indices from Four Projective Techniques Associated with 
Four Different Types of Physical Pathology. J. consult. Psychol .. , 
1958, ~, 433-437. -
-') .. 
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The authors concluded that personality variables are not associated 
with specific types of physical disease. They did suggest that the for-
mer may be related to kinds of reactions to illness. 
A rather novel approach to the study of psychiatric t.ypes was 
reported byMcColskey.13 She did a transposed factor analysis of 90 
~ub~ec~s from a Veterans jdministration Neuropsychiatric Hospital. The 
measures were obtained from a Q-sort of 89 descriptive items of abnorm.al 
personality, as observed in the patient's ward life. The severity of 
disorder was also rated on a four point scale and included as a variable. 
This served to replace the intensitive ®ifferences among the patients 
which had been removed by the correlation process~ Twelve bi-polar 
factors resulted and they resemble those of studies already reported. 
The clever addition to this study was that four psychologists and 
psychiatrists also Q-sorted the descriptive items to describe 15 major 
diagnostic categories. Their averaged Q-sort represented the common 
diagnostic stereotype, and was correlated with the observed factor-
types. The correlations between the stereotypes and the factors was 
consistently moderate. The author explained this as due to marked con-
vergence of the stereotypes on five of the factor types. 
The correlations of the subjects with the stereotypes and also with 
their staff diagnosis, showed "impressive discrepancy"• This, the 
author stated, indicated a divergence between theory and practice, and 
theory and observed fact. 
1;cColskey1 A. s. A Factor Analytic Study of Psychiatric Types. 
Dissert. Abstr., 1958, !2_, lll6. 
She concluded that: 
11typologica1 classification, amplified by graduated sever-
ity of disorder ratings, holds promise of a greater 
degree of economw and precision than that provid~d by the 
current system of nomenclature in this domainn.l4 
-, 
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One of the more comprehensive attempts to identify the fundamental 
variables which underly the behavior, symptoms, and inferred motivation 
of psychiatric patients, is detailed in a series of five studies by 
Lorr et al.l5, 16, 17, 18, 19 
The authors developed and used a rating scale of 73 symptoms for 
these studies. The studies did not all involve the same subjects. At 
least three different samples of psychiatric patients were used. Each 
separate sample consisted of at least 200 to 400 cases. There was a 
14 . . 
Ibid., P• JJJ.6. 
-
- - -
15Lorr, M., Jenkins, R. L., & O'Connor, J. P.. Factors Descriptive 
of Psychopathology and Behavi~r of Hospitalized Psychotics. ~· abno~. 
soc. Psychol., 1955, 5o, 78-86. 
- -
16torr, M. & Rubenstein, E.P.A~ Factors Descriptive of Psychiatric 
OUtpatients. J. abnorm. soc. Psychol., 1955, 51, 514-522• 
- - __. 
-
17Lorr, tr. & Rubenstein, E. A.. Personality Patterns of Neurotic 
Adults in Psychotherapy. ff.• consult. Psycho1., 1956, EQ_, 257-263. 
18 
Lorr, M., Rubenstein, :!E. A .. , & Jenkins, R. L.. A Factor .f\nalysis 
of Personality Ratings of Outpatients in Psychotherapy. J. abnorm. 
~· Psychol., 1953, ~' 5ll-514. -
19 
Lorr, M., Schaefer, E., Rubinstein, E., & Jenkins, R.. An· 
Analysis of an Outpatient Rating Scale. J. clin ... Psycho1., 1953, 9, 
\ 296-299. - - -
-I 
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good deal of duplication among the factors extracted from the different 
samples.. At least five of the factors seemed to correspond closely 
to knovvn clinical categories. They were: anxiety reactionr obsessive-
compulsive reaction» agitated depression; gastrointestinal somatic syn-
drome; and cardio-respirator.y reaction~ The authors suggested that 
these categories may represent extreme positions on factor continua~ 
The remaining factors do not seem to be related to ~ particular 
clinical categories. Instead they represent affective disturbances 
(free-floating hostility); processes ~vithdrawal; personality disorgani-
zation; distortions of perception, thinking and feeling); and gener~ 
character traits (~daptiveness; personal adequacy;. conscientiousness; 
maturity; activity; goal-directed control). 1Ql of these above factors 
seem to be broad personality parameters vmich cut across diagnostic cate-
gories. This study strongly suggests that people can be more accurately 
described in terms of personality dimensions than by conventional diag-
nostic categories. 
Another intensive series of factor-analytic studies of psychiatric 
symptoms were those by Wittenborn. 20' 21' 22' 23 The procedure used in 
20 Wittenborn, J ._ R.. A New Procedure· for Evaluating Mental Hospital 
Patients. J. consult. Psycho1 •. , 1950, 14, 500-501. 
- -
2lwittenborn, J. R •. Symptom Patterns in a Group of Mental Hospital 
Patients. !!.• consult. Pszchol:., 1951, ~' 290-392• 
· 
2~ittenborn, J. R • .:.! Harz, M. I •. , Kurtz~ K. H~, Mandell~ W.~ & 
Tatz, s. The Effect of ~ater Differences on Symptom Rating Scale Clus-
ters. J. consult. Psychol., 1952, 12, 107-109. 
23wittenborn, J .. R .. & Holzberg, J. D.. The Generality of Psych-
iatric Syndromes. ~· consult. Ps~chol., 1951, !2, 372-380. 
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these studies was very similar to that in Lorr's work. The authors 
developed a rating scale of psychiatric symptoms which eventually con-
sisted of 55 scales. Factor analysis identified nine fairly clear-cut 
factors, 'Which in this case represented psychiajiric syndromes. 
· The majority of these factors bear a close resemblance to those 
isolated by Lorr. The factor structure was replicated and shown to be 
stable. Wittenborn chose to identify each of his nine factor scales 
'Vd.th the name of a common diagnostic category.. The labels shou?-d not be 
taken as equivalent to such diagnostic categories, since there are some 
very marked discrepancies. 
Using "Wittenborn's scale, it is possible to draw a profile for 
each person representing his nine factor scores, or, as it were, to 
locate the person as a point in nine-space. The scores are on a con-
tinuum ranging frop! lmr to high pathology. It is possible to divide this 
nine-space so as to isolate two non-overlapping groups, one of a low 
level of' pathology and the other of a high level. These can be thought 
of as diagnostic groups in a very general sense. The similarity within 
a group would be largely in the degree 2£patholo&l, and to a lesser ex-
test in the specific sympto~ manifested. 
lrith such groups and a non-pathological group, it would be possible 
to investigate the differences in psychological test protocols.as a 
function of the level of pathology •. 
In summary, this section has reviewed some of the factor-analytic 
approaches to the problems of nosology. The majority of these studies 
argue against classical diagnostic groups in that they suggest that 
patients' symptoms do not cluster together in ways which duplicate the 
21 
conventional conceptualizations about how symptoms cluster together. 
Instead, they suggest the use of descriptive factors or dimensions 
of personality to establish new categories to be utilized in diagnos-
tic work. 
3• Factorial Composition~~ 1fechsler Adult Intelligence ~ 
{WAIS) 
-
Since part of this proposed study will involve a factor analysis 
of WAIS scores, it would be of interest to revimf the previous studies 
24 
of this nature. Wechsler reports only two factor analyses of the 
WAIS, both by Cohen, and only six factorial studies of the 'Wechsler-
Bellevue, Form I (Vf-B I). 25 Since the 'WAIS has only be~n to achieve 
wide-spread use in the last few years, the literature, especially the 
factor analytic literature, is sparse. Because of the high degree of 
similarity between the WAIS and the W-B I, information on the latter 
wil].also be drawn upon £or this section. 
Usually factor analytic studies of the VI-B I yield three factors 
consistently. All studies show a general factor on which all. tests 
have rather large loadings. Depending upon the techniques of factor-
ing, the general factor appears either as the first unrotated factor 
or as a calculated second-order factor, from the intercorrelations of 
the rotated primar,r factors. 
2livfechsler, D. The Measurement ~ A;praisal of Adult Inte1-
£f:£ence. Baltimore: The l'lilliams & Wilkins Co., 19$'8. 
25Ibid., pp ll8-134. 
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In terms of per cent of the communal variance accounted £or, the 
general factor is of primary importance. It variously accounts for 
66% to 75% of the communal variance and usually 50% or more of the 
total variance of all of the tests. 
Highly correlated with the general factor is the second factor, 
Verbal Comprehension. This factor is composed of Vocabulary, Informa-
tion, Comprehension, and Similarities. Picture Completion sometimes 
contributes to this factor. Secondly, there is a Performance, or Non-
verbal factor, weighted on ObjectJssembly, Block Design, Picture 
Arrangement, and Picture Completion. The latter two subtests usually 
have loadings of much less magnitude than the former two. 
The two analyses for the llAIS agree very well. For the hi-factor 
analysis, 26 the first factor is the general factor and loads heavily 
on all the tests. This factor accounts for 50 per cent of the communal 
variance. 
The second, or Verbal factor, weights heavily on Vocabular,y and 
Comprehension, and less highly on Information and Similarities. It 
accounts for 5.2 per cent of the variance. The Non-verbal factor 
accounts for 5.3 per cent of the communal variance and has loadings 
only on Object Assembly, Picture Arrangement, and Block Design. The 
third, or Memory factor, explains only 1.7 per cent of the variance and 
consists mainly of Arithmetic and, to a lesser extent, Digit Span. 
26cohen~ J.. The Factorial Structure o£· the WAIS between Early 
Adulthoed and Old Age. J. consult. Psychol., 1957, 21, 283-290. 
- -
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It is to be noticed that the Digit Symbol and Picture Completion 
are not represented at all on these four factors. T.hese tests do not 
make a contribution to the variance until a fifth and sixth factor are 
extracted. Factor V# unnamed, weights only on Picture Completion and 
. 
contributes 2.5 per cent to the variance. Factor VI adds 1 • .3 per cent 
more, and weights only on Digit Symbol, and is likewise unnamed. Just 
. 
what significance should be attributed to these last two factors is 
not clear at the present time. Picture Completion was on the Non-
verbal factor on the W-B I £actor analysis, but not in the WAIS analy~ 
sis, even though the bulk of the items for this subtest were identi-
cal for the two tests. This and other slight discrepancies may well 
arise from the fact that the W-B I sample consisted of psychiatric 
patients# while the W.AIS sample was composed of subjects from the 
test • s standardization sample of the general population. 
In two articles on the results of factor analyses of the W-B I, 
27 28 Cohen " concluded that the subtests do not always measure the 
same factors consistently, or else do so with varying validity, in 
different types of patients. He thus arrived at the paradox that one 
has to know the patient's diagnosis to know the common-factor functions 
which these tests are measuring in him. This is paradoxic~ because 
27 Cohen, J.. A Factor-Analytically Based Rationale i'or the 
l'fechsler-Bellevue.. ~· consult. Psychol., 1952, !§., 272-277. 
28
cohen, J. Factors UnderlyingWechsler-Bellevue Performance 
of' Three Neuropsychiatric Groups. :!.• abnorm. ~. Psychol.,, 1952, !a_, 
359-365. 
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thelr-B is often used for the purpose of ascertaining diagnosis. It 
will be of interest to note in the present study how well the WAIS can 
discriminate among 11diagnostic" groups even if the factorial importance 
of the subtests varies for the different groups. 
There is·also some non-factorial evidence for the fact thatli-B 
profiles may vary as a function of intelligence level. Schnadt?9 has 
shown that Object Assembly scores are consistently and significantly 
higher than other subtests in a low intelligence group, but not in a 
high intelligence group •. 
Jones,3° considering the significance of differences between 
scaled scores on the WAIS, uses Rapaport 1s3l data to demonstrate the 
wide range of random scatter itl normal (well-adjusted patrolmen) proto-
cols. He concluded that if the wide range of random scatter in normal 
protocols were fully realized, research on scatter analysis would be 
reduced. Though he admitted that group patterns may be established, 
he argued that the scatter range of individuals 1 deviations would be so 
great as to render scatter analysis useless in the individual case. 
The results of the present study should have direct bearing on the 
validity of this claim. 
29 Schnadt, F. Certain Jspects o~ Wechsler-Bellevue Scatter at 
Low IQ Levels. J. consult. Psychol., 1952, !.21 456-461. 
· -· · 
30Jones~ H. ·a.;-· The Evaluation of the Significance of Differences 
between Sca:I.ed Scores on the WAIS: th~ ·Perpetuation of a Fallacy. 
~· consult. Psychol., 1956, ~ 319-320. 
3
l:Rapaport, .91?.• ~· 
4. Psychiatric Diagnosis~~ Wechsler-Bellevue: ! Factor 
Analytic Approacp. 
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As an example of how the technique of factor analysis can be used 
to investigate problems of psychiatric diagnosis, a stuqy by Frank32 is 
cited. The stuqy itself is open to certain criticisms, but its thea-
retical rationale appears sound. The assumption was that if the 
Wechsler-Bellevue subtest scores of subjects from several different 
diagnostic groups were intercor.related over persons, and the resulting 
matrix factor analysed, the subjects with similar subtest patterns 
would be grouped together. That is, the resulting factors would be 
"type" factors, and each person's factor loading would be a measure of 
his agreement with that type. Frank believed that the reasons for the 
groupings could then be ascertained from other identif.ying data. 
Actually, the reason for the groupings was the similarity in subtest 
patterns, and what Frank proposed, more precisely, was to search the 
identifying data for the llreason11 for the similarity in patterns. 
Using nine groups and a total of sixty subjects, he isolated two 
factors from the matrix. Psychiatric diagnosis was not the common ele-
ment of either one of the sets of factor loadings. Neither were age, 
sex, or education. Frank concluded that the communality of the first 
factor was Verbal IQ and of the second, Performance IQ. 
Consequently he states the Wechsler-Bellevue does not sort people 
,. 
' 
1 
32Frank~ G. H.. The Wechsler-Bellevue and Psychiatric Diagnosis • 
A Factor Analytic Approach. ~· consult. Psychol •. ., 1956, 20, 67-69. 
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in terms of emotional maladjustment, psychosis or neurosis, or diag-
nostic category, but onlY in terms of intellectual factors. Hence, 
theWechsler-Bellevue should be restricted to a test of intelligence, 
he says. 
These conclusions are not justified on the basis of the data 
reported. The study is lacking in its reporting of certain essential 
details, and it is not possible to ascertain exactly what he did. It 
is very unlikely, for example, that the two factors completely exhausted 
the common-factor variance of the matrix, and, for that matter, they 
may not have extracted even 50 per cent of the variance. Frank does 
not report how much variance was accounted i'or by the factors. }for 
does he explain whU he extracted o~ two factors. 
It is not too surprising that his first two factors separate 
people into a verbal and performance type. His factors may closely 
resemble the second and third factors found in the conventional R-
technique analyses of the 1'lechsler-Bellevue. The first, or general 
factor, of the R-analysis would be missing in the transposed, or 
Q-analysis .. 
As both Thomson33 and Burt34 have pointed out, if the scores 
of individuals are doubly centered about their means, then the result-
ing factors of Q-technique are identical to, and mathematically 
33Thomson, G. H.. ~Factorial Analysis 2f Human .Abili;!iz 
(5th ed). London: ~niv. of London Press, 1951. 
34 Burt, c. The Factors of the Mind. New York: The Macmillan 
- ...... ---- ._..._.. 
Cp., 1941. 
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transposable into~ those of R-technique. Frank made no reference to 
having standardized his scores. It would also be helpful to know if 
the factors were rotated to ~imple structure, but no comment is made 
on this point. According to Cattell~ 35 the Q-factors cannot be 
rotated to this criterion unless standard scores were used. 
One might vronder, too~ about the purity of Frank's criterion 
groups. His study was based on the results of an earlier study by 
Frank and others~36 which in turn was based on the data of Rapaport; 
Cohen's factor analysis oi the Wechsler-Bellevue, I; and 21 other pub-
lished studies by various authors. In this previous study, Frank had 
reasoned that selecting subjects by virtue of their diagnoses might 
have contributed to the erratic and inconclusive results obtained from 
using the Wechsler-Bellevue in diagnosis. He proposed that if it 
could be demonstrated that the subtest-score variance of subjects in-
eluded under a common diagnosis were statistically unrelated, then 
doubt would be cast.on the practice of grouping subjects by psychiat-
ric diagnosis alone~ This certainly sounds like a case of circular 
reasoning. At any rate, he subjected each of the groups obtained from 
the sources mentioned, to an analysis of variance. Once again his 
reported details are so few and ambiguous that it is unclear what he 
35
cattell, R. E., On the Disuse and Misuse of P, Q, Qs· and 0 
~echniques in Clinical Psychology. ~· ~· Psychol .. , 1951, 'b 2D3-214. 
36 
Frank, G& He.; Corrie, c. c •. & Fogel, J. An Empirical Critique 
of Research with the Wechsler-Bellevue in Differential Diagnosis.. ~· 
~· Psychol., 1955, 11, 291-293. 
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reBJ..ly did do. He says that for each group., the variance contributed 
by the subject was considered as "treatment effects"., so a simple ran-
domized design was used. He does not make clear if the design allowed 
for 11correlated'' measures on the same subject, unless he considered 
that subjects were "applied" as treatments to the scores. 
The ~othesis tested was that there was no difference between 
the means of the subtest scores for each subject under each diagnostic 
category. The results of the analysis shmved that only eight groups 
were acceptable. That is, the between-groups variance (measuring the 
variance between the means of the sub-test scores of the subjects) was 
so large that doubt was cast on the assumption that the groups of sub-
test scores represented a random sampling from a common variance pop-
ulation.37 
Two comments on procedure seem relevant here. First, if Frank is 
not being misinterpreted, he tested the differences between the means 
of the subtests scores of the subjects. This is a test of the mean 
level of a subject, and amounts to testing for differences among sub-
jects, in the case of the Wechsler, in their general level of intelli-
. . 
gence. A· significant F ratio would suggest the conclusion that the 
subjects differed significantly in intelligence. But one would expect 
this; there is no logical reason why any diagnostic group should be 
uniform in intelligence. Frank's procedure results in selecting 
groups, each of which is homogeneous in intelligence, but which still 
37 
Ibid., P• 292. 
-
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may or m~ not be diagnostically homogeneous. 
Secondly, Frank assumed that the analysis of variance has some-
thing to do with analyzing variance, or showing the variance to be 
statistica~ unrelated. ,The technique actua~ ana~zes differences 
in means, not variances. The F ratio utilizes the difference between 
~'o independent estimates of the variance to reject or accept the hypo-
thesis that the means were drawn from a common normal population. Com-
mon nor.mal populations have identical means and identical variances, 
the two parameters needed to describe fully any normal distribution. 
An assumption of this technique, preferably one which has been tested, 
is that the groups have identical variances, fu.e., homogeneity of 
variance~i& a prior condition which has to exist before it is justi-
fiable to procede to the analysis of variance. 
Only if the variances are known to be homogeneous can it be in-
ferred that differences between the groups come £rom sampling £rom 
populations with truly different means. Hence, Frank's comment about 
a random sampling £rom a connnon 1'variancen population doesn 1 t make 
sense. The way to show differences in subtest-score variances o£ sub-
jects is by a test £or homogeneit,r of variance, not b,y the analysis o£ 
variance. 
Frank did not show that the subtest scores o£ the subjects were 
11statisticallyunrelatedn. He did show that £or eight groups there was 
no more discrepancy between their mean sub~est scores than there was 
between the subtest scores within each individual. He selected eight 
groups whose inter subtest scatter (profile scatter) did not exceed the 
fj\ 
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intra-test scatter (the IQ differences). The diagnostic purity of his 
groups was questionable, and the results of his factorial study are, 
too. 
Franks's use of factor analysis to approach the problems of differ-
' ential diagnosis was theoretically sound. These are problems which 
hitherto have been approached with unsatisfactory univariate statisti-
cal models. Frank's technique was considered for use ih the present 
study, but was not adopted for two reasons. 
First, the correlation between any two subjects removes from con-
sideration the differences between those subjects in level (mean) and 
scatter (variance), due to the properties of the correlation coeffic-
ient. It would seem that some form of a distance measure, such as that 
of Cronbach and Gleser,38 would be satisfactory, since it would take 
into account level and scatter. However, the use of such measures in 
factor-analytic work has not yet been generally accepted, and there was 
a reluctance to base this study on a question§ble technique •. 
Secondly, factor analysis maximizes the variance among subjects 
in order to maximize the discrimination among subjects. The present 
study intends to deal with groups of subjects (diagnostic categories) 
and not individual subjects per ~· It seems more logical to use a 
technique which treats the problem of discrimination ·among groups. 
Such a technique is the generalization of the linear discriminant tunc-
tion. It was thus decided to empla,r this technique in preference to 
38cronbach~ L. J .. & Glaser, B .. c. ·Assessing the Similarity 
between profiles.. Psychol. ~., 1953, 2Q, 456-473• 
,.,. 
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the method of obverse factor analysis. A discussion of this technique 
will be presented below, but ·first a brief resume will be given of 
factor-analytic studies of the second of the clinical tests to be 
used in this study, the Rorschach-
5. ~Factor Analysis ~Rorschach Scoring Categorie~ 
There may be some confusion in the mind of the reader as tow~, 
if factor analysis was r~jected as a technique above, it should now 
promptlY reappear again as a subject of interest. It will be recalled 
that .factor analysis will be used in this study, but only for its abil-
ity to attain scientific parsimo:rzy- of the large number of variables 
which will be investigated. 
Generally, the results of factor-analytic studies of the Rorschach 
ha:ve limited applicability to the present study. This is mainly due 
to the limited overlap between this study and others in the specific 
Rorschach scores used. They are relevant, however, because these 
studies provided background information helpfUl in the selection of 
scores and combinations of scores to be used in this study. 
Most factorial studies of Rorschach scoring categories seem to be 
predicated on the assumption that the factors should reflect the dis-
tinction implied by the different scores, if the latter are valid. One 
should then expect to obtain movement, color, shading, and form-domin-
ated factors, etc. Most s:Jmdies seem consistently to find, in one 
form or another, three factors. They are: (1) a Productivity or Flu-
ency factor, (2) an Intelligence factor, and (3) a Normal versus mal-
adjustment factor. 
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Two studies by 1Vittenborn39' 40 will serve as cases in point. The 
first study (39) investigated 21 Rorschach scores on a .sample of 92 
Yale undergraduates. A very clear productivity factor appeared, with 
loadings in significant, but decreasing magnitude, for: R, detail 
scores (Dd, D and d}, F, s, M, FC, ~, C' and o. A second factor, 
related to a low order of perceptual control, had significant loadings, 
in decreasing order, for: CF, w, K, FK: and c. 
In commenting on the factor patterns of the scores, the author 
stated that M is quite different from CF and c. The FC response, how-
ever, is more similar in pattern toM than it is to the other color 
variables. It also bears a close resemblance to cr. In general, he 
connn.ented that it was impressive the way the factor patterns i'ailed to 
correspond to the qualitative classifications of Rorschach deter.min-
ants, i.a., movement, texture and vista. He suggested that an in-
correct emphasis may have influenced the development of current 
scoring and interpretation practices, especially as to the color res-
ponses. 
The second study by this author (40) attempted to see if the level 
of mental health influenced the factor patterns. He repeated his pre-
vious study, but this time his subjects were 160 in-patients and out-
patients from a psychiatric clinic of a hospital. The perceptual 
39
wittenborn, J .. R. A Factor Analysis of &rschach Scoring Cate-
gories. ~· consult. Psychol., 1950, ~' 261-267. 
40Wittenborn, J .. R •. Level of Mental Health as a Factor in the 
Implications of Rorschach Scores. J. consult. Psychol., 1950, ~ 
469-472. -
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control factor was substantiated with c and 0' also appearin~ on this 
factor. Wittenborn suggests that the behavioral distinction between 
color, texture, and vista determinants may be greatly exaggerated with 
the scoring distinctions among them being trivial. 
Tv;o additional factors seemed to combine t9 reproduce all of the 
scores present in the productivity factor of the student sample. The 
presence of constricted pati~nts may have accounted for the separation 
of the two factors, one of which was form dominated and the other move-
.ment dominated. 
Another factor, not appearing in the student analysis, contained 
mainly human and animal movement responses. Again, FC clustered with 
the movement responses. From this study, too, 1Vittenborn suggested 
that Rorschach scoring categories need considerable revision. 
A study by Williams and LawrenceltJ. generally supported 1/lfittenborn 1 s 
findings. They also found a productivity factor in their sample of 86 
psychiatric patients £.rom an Army hospital. This factor consisted of 
F, R, n, d, and c. Also present was a separate movement factor on 
which FC appeared. Another factor closely resembled the lack-of-per-
ceptual-control factor, and weighted on QF, 01 , C and c, although Wand 
K were missing. These two scores appeared on an intelligence factor, 
' . 
which will be discussed in a later section. 
The authors differ from "Wittenborn in one notable respect. They 
ltJ.W:iJ.liams, H .. L. & Lawrence, J. F. Further Investigation of 
Rorschach Determinants Subjected to Factor Analysis. J. consult. 
Psychol., 1953, 17, 261-264. 
-
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found tentative evidence of a shading factor, composed of Fe, FK, p 
and s." '.While this may justify Rorschach scoring of shading separately~ 
they pointed out that it does not show that the fine distinctions be-
~ieen the various qualities of shading are warranted. 
Another study by the same authors compared the Rorschach and the 
MMPI by factor anal'ysis.42 This study is mentioned because it sug-
gests how factor analysis can be used to explore the relationships be-
tween two tests, and to generate interesting hypotheses for future 
research. For. example, one factor which appears in this study is a 
bi-polar factor with the MMPI Psychasthenia and Schizophrenia scales 
highly weighted on the negative end. At the positive poie is OF, Yv, 
K and c, Wittenborn's "low perceptual control11 factor' iUso present 
at the positive pole are the Wechsler-Bellevue Verbal IQ, the Barron 
Ego Strength Scale, and the MMPI t'I{fl scale -- the test-taking-~ttitude 
scale. This factor is a gold mine of provocative inter-relationships. 
A study by Coan43 also used Wittenborn's student sanrpilie. Coan 
argued that the productivity factor was a necessary product of exper-
imental interdependence of certain scoring categories. He eliminated 
all scores from his analysis except the determinant scores, which, he 
believed, eliminated much of the source of spurious correlations. At 
aqy rate, none of his obtained factors seemed to be a productivity 
42williams, H. L. & Lawrence, J. F.. Comparison of the Rorschach· 
and WPI by Means of Factor Analysis. J. consult. Psychol., 1954, ~" 
193-197. 
43coan, R. A Factor Analysis of Rorschach Determinants. J. 
Ero~.· ~., 1956, ~ 280-287. -
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factor. His analysis yielded five factors, but he eqUivocated about 
naming any of them. He distinguished two factors which might both have 
been low-order-of-perceptual-control factors. One seemed to involve 
•, 
the evasion of the manifest form potentialities of the blot {Ir, FK 
and CF) • The second was perhaps a function of uncontrolled emotional 
response to the environment (c and C). A third factor had loadings 
for the three movement scores, M, m, and FM• Coan1s findings did not 
support the reported kinship ofM and FC. 
Stots~ factor analyzed the Rorschach protocols of schizophren-
ics. His study was noteworthy for its use of techniques to overcome 
some of the statistical criticisms of previous studies. For example, 
he eliminated R from the matrix;' factored location and determinant 
variables in separate matrices; and included only those variables for 
which more than half of the subjects gave one or more responses • 
In his location matrix, he found two factors. One loaded with D • 
and Dd; the other with w. In the determinant matrix two factors also 
appeared. One loaded with F and M; the other with FC and shad:ing. 
In a ver.y clever demonstration, he factored a special matrix 
consisting of D, F and P. The i'irst factor accounted for three-quar-
ters of the variance and was significant for all three of the scores. 
The second factor was significant only for P. D and F were so high 
in their intercorrelations and so similar in their load:ings, that he 
questioned whether they might be identical. Hi!3 demonstration showed 
44
stotsky, B. A.. Factor Analysis of Rorschach Scores of Schizo-
phrenics. ~· ~· Psychol., 1957, ~ 275-278. 
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the danger of treating as independent variables, components which arise 
from the same basic source. Factoring a matrix of compounded and spur-
ious intercor11 elations and then finding a high common variance, is a 
process of dubious value. 
A few other i'indings of this study vihich are relevant are: (l) 
there is not ample justification for treating common and rare detail 
responses separately; and (2) the relationship between :ED and M is not 
supported. Stotsky, too, calls for a thorough reworking of Rorschach 
scoring categories. 
Wishner, 45 working with normals, also i'ailed to find any confirma-
. tion that the factorial composition of FC was different from that of CF 
and c. 
One final study will be mentioned here in some detail. The study 
is a very informative and neatly executed experimenpal investigation of 
Rorschach content responses by Sandler andAckner.46 There were two 
aims: (1) to discover the main dimensions (factors) entering into the 
content analysis of the Rorschach and (2) to determine the meaning of 
the empirically derived classification ·of content in terms of the psych-
iatric assessment of the patient. The authors used 50 subjects, of whom 
only !2 were men, of mixed psychiatric diagnoses. 
45
wishner, J. Factor Analyses of Rorschach Scoring Categories 
and F:ixst Response Times in Normals. J. consult. Psychol •. , 1959, 23, 
406-413· - --
46 Sandler, J. & Ackner, B. Rorschach Content .Analysis: An Exper-
imental Inves'f;iigation. ~· ~· ~· .P~ychol .. , 1951, ,ga, 180-201. 
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Each card of the Rorschach was treated separately and scored for 30 
content categories~ not always the same ones for each card. In order 
to analyze a matrix of convenient size~ Burt's trasposed factor analytic 
technique was used~47 i.e., factoring a 5o by 50 person matrix. This 
was not a correlation matrix~ but a variance-covariance matrix. In such 
a case, the principle components of Q-analysis are equal to those of R-
an~sis, hence the person factors are also test factors. 
Four factors were extracted~ account~ for 36 per cent of the 
total variance. The first factor was one of Productivity or Fluency. 
:Animal responses from seven of the cards loaded on this factor. The 
popular Card V "bat" plus the animal responses suggested the additional 
qualification of 11easen of production. 
The second £actor vras· bi-polar. The positive pole, internaJ. ana-
tomy~ consisted of poor-quaJ.ity human and animal anatomy~, sex and blood 
responses. It was opposed to the perception o£ external, .£airly clear-
cut objects • 
The third £actor~ also bi-polar, seemed to oppose Hd-obj, Face, H-
obj., and (H) responses and was called a Face £actor~ of animation, to 
tithe perception of inanimate objects "• 
The fourth factor~ also bi-polar, had as a positive pole, vague, 
defensive responses, such as Ad-obj., Skin~ Hd, (H), and Ad-at. The 
negative pole was well-defined human parts. 
The second part of this stuqyutilized data from three sources, 
(1) a symptom rating scale, (2) a scale of personality, and (3) general, 
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mostly social, data. Each bit of these data was then correlated with 
the four empirical~ derived content factors. One of the interesting 
results was a correlation, significant at o.oooo2, between overt aggres-
sive behavior and the Internal Anato~ versus External Objects factor. 
For each of the four factors, consistent pictures emerged which en-
dowed the factors with psychiatric meaning • .As an example, consider the 
low end of the Productivity factor. A person falling here, in terms of 
previous personality, was one "Who: gave up easily, was dependent, 
evaded readity, conformed to social standards, had low initiative, and 
was tense. Such a person tended to be a female, and to have been reared 
by on~ one parent. The symptoms associated with such a person charac-
terize an anxious depressive picture. They included: insomnia, compul-
sive actions and rituals, anorexia, negativism, expressed suicidal in-
~entions, and a hysterical attitude. 
This study was a model of what can be accomplished when statistic-
al methods are blended with clinical observation and brought to bear on 
the knotty problem of establishing the behavioral validity of the 
Rorschach. 
It is, however, duly noted that Ai~sworth, 48 writing in Chapter 14 
of Klopfer's book,48 on the Problems of Rorschach Validation, would not 
ful~ agree with this. 1ffilile she praises Sandler and Ackner1s study, 
she disagrees with Wittenborn on two points. First, she believes f8.ctor 
48Klopfer, B., Ainsworth, M. D., Klopfer, W. G. and Holt, R.R. 
Develo;ements in the Rorschach Technique. Vol. I. Technique and Theory• 
Yonkers-on-HudSon, New York: World Book Co., 1954. -
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analysis is better suited to exploratory studies than to the validation 
of interpretative hypotheses. Secondly, it is not at all clear to her 
why the factorial composition of the Rorschach scoring categories should 
reflect the basic scoring distinctions, if the latter are valid ones, as 
Wittenborn argues.· 
A few comments might be made Which bear upon this argument. To a 
great degree, factor analysts and the clinicians who use the Rorschach 
are headed in different directions. The aim of the factor analyst is to 
search out the higher-order variables which a number of intercorrelated 
scores are measuring in common. Having isolated such variables, or fac-
tors, the aim is to derive pure measures of those £actors. 
In contrast to this, the clinician is interested not so much with 
what two ES~~elated scores measure in common, but rather his interest 
is in what one score measures that the other one does not. The distinc-
tion, then, is that the £actor analyst is interested in the common 
variance of a set of measures, while the clinician is more interested in 
the specific variance of those same measures. 
It is not at all clear, therefore, that the factorial composition 
of the Rorschach should reflect the basic scoring distinctions, if the 
latter are valid, as Wittenborn claims. It is a moot question whether 
the Rorschach hypothesis of a movement category necessarily entails the 
intercorrelation of movement scores in such away as to result in a 
movement £actor. Certain considerations may act to preclude such inter-
correlations, as, for example, in intelligent subjects where M may in-
crease at the expense of m. 
.. \ 
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Factor analysis can tell clinicians how the scores do in fact 
cluster together. It is £or the clinician to decide if these empirical 
clusters are clinically meaningf'ul. If' they are, then some l:ilnited re-
wrking of scoring categories is in order. This vrould, however, still 
make no contribution to knowledge about the meaningfulness of the speci-
fie variance of any score which is not accounted £or by any of the re-
• ported factors. 
One additional study which should be mentioned was by Oox:. 49 This 
was a complex study and only that part of it which involved a factor 
analysis of the Rorschach will be mentioned in this section. The sub-
jects for this study were 120 boys, age eight through fourteen. Half 
the group were normal school children; the other half were children 
with mild to serious behavior problems from a child guidance clinic. A 
factor analysis was done on 27 variables, mostly dichotomous Rorschach 
I 
elements. Dichotomous scores on the Raven Progr.essive Matrices Tes~ 
(IQ) and a clinic-school dichotomwwere also included. 
One general and four bi-polar factors emerged. The last two fac-
tors were of questionable significance. The five together accounted 
for 64 per cent of the variance, of Which approximately half was the 
contribution of the first factor. 
The first factor seemed to be a general factor of productivity, 
with the usual loadings on R, F, D, and Dd. There was also a high neg a-
tive loading for "failure to respond" • 
49aox, s. M.. A Factorial Study of the Rorschach Responses of 
Normal and Maladjusted Boys. 1.• genet. Psychol •. , 1951, 12.' 95-115. 
The second factor was called a Normal-Maladjusted factor. It had 
high positive loadings for normality, Hd1 Ad1 and pure good form. Nega-
. . . 
tive loadings were on Fire, Water, OF-, c, v, and Y. It is important to 
notice how the presence of' the criterion variable, the normal-clinic 
dichotom,r, aided in the identification of' this factor. The presence of 
such marked variables is a sound procedure. 
The third factor was an intelligence factor and will be mentioned 
in another section. The fourth factor was defined as acting on the 
environment and the ability to handle it versus allow:ing it to act on 
the child. The fifth factor seemed to oppose accurate versus poor 
perception of the form elements of the blots •· 
6. Diagnosis, ~ Rorschach, !!!! Factor Analysis 
Attempts have also been made to diagnose psychiatric groups from 
their Rorschach protocols, utilizing a factor analytic approach. A 
study by Bendig and HamliJ0 used Q-technique in an attempt to discrim-
inate among four groups.. The groups were: {1) paranoid schizophre~es 1 
(2) imbeciles, (3) anxiety states, and (4) involutional melancholia. 
There were four carefully selected cases in each group. !A total of 42 
Rorschach eleinents were. used, and intercorrelated by the Phi coefficient. 
Three factors, which tended to be bi-polar, emerged. In general, the 
5'13endig1 A,.,W., & Hamlin, R.M.. The Psychiatric Validity of an 
Inverted Factor Analysis of Rorschach Scoring Categories. J. consult. 
Psycho~., 1955, 19, 183-188. 
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intercorrelations among the Rorschach elements were low, and the three 
factors accounted for only 34 per cent of the total variability. 
The authors felt that the factor loadings of aqy subject might be 
a functio~ of the proportion of his elements scored plus,51 which in 
tu.rn is a function of R. Consequently, they computed two additional 
measures for each subject, which were related to productivity. One 
was the percentage of elements scored plus (P), and the other the var-
iance of this percentage (PQ, where Q equals 100 - P).. Multiple corre-
lations for these measures with some of the rotated and unrotated fac-
tors were significant, and the authors concluded that the factor struc-
ture was affected by individual differences in productivity., 
Curvilinear correlations were also computed between the diagnostic 
categories and the factors and productivity measures. The productivity 
measures discriminated among the groups at the .10 level and one of the 
factors did the same at the .o5 level. In both cases this discrimina-
tion seemed to be due to the fact that the mean for the imbecile group 
differed from the means of the other three groups. The latter means all 
tended; to be equal. One might question the advisability of using a 
group :of imbeciles as a 11psychiatric group" • ihe authors concluded 
that there was a lack of diagnostic validity to this purely statistical 
approach. 
The second study is a part of the Cox52 article mentioned above. 
5~he elements were dichotomized at the median and then scored 
· · plus or minus • 
52cox, 2E.• .2!!?.• 
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Cox's groups of children were matched for age, IQ, and sex. Since IQ 
differences among the groups were not significant, the chances are 
better that the observed differences on the Rorschachs will be due to 
personality factors. She thus avoids the pitfall. of' having a group 
such as imbeciles who differ greatly in IQ from the other groups. 
The Rorschach records in the Cox study were scored £or 54 cate-
gories. Scoring categories vrhich had lovv frequencies were combined, 
and those with identical means £or the two groups were omitted, since 
their value as discriminators was little. Critical ratios were com-
puted for mean differences. Only those eleven measures whose ratios 
were significant were us~d. Crude dichotomies were made for each 
measure at the score value which was equivalent to the average of' the 
two means. A person who scored in the normal direction was given a 
zero; those in the maladjusted direction a plus one. 
These scores were then weighted, roughly in proportion to the 
criti~al ratio of' the differences. Hence a whole new distribution of' 
scores was arri~ed at, giving each person one composite score which 
pooled the information previously represented by many scores. 1Vh.en 
this new distribution was suitably dichotomized, the overall error in 
classification (diagnosis) was roughly 34 per cent. 
The Cox article attempted to demonstrate that when the Rorschach 
was treated qy orthodox statistical methods, it has a validity com-
parable to that of' other more objective techniques. 
44 
7. Joint Factorization£! Intelligence Measures~~ Rorschach 
A search of the literature failed to produce any studies in which 
the WAIS or Wechsler-Bellevue subtests and Rorschach scores were fac-
tored in the same matrix. Claims have been made for the ability to 
predict IQ level £rom the Rorschach~ end to diagnose psychiatric patho-
logy from IQ tests. It is surprising, then, that no one has attemp:Ged 
to factor a matrix of intercorrelations of these two tests. It would be 
very easy to identify an intelligence factor in such a study, and ex-
tremely informative to note what Rorschach scores loaded on such a fac-
tor. A neater demonstration of the supposed overlap of these two tests 
could scarcely be imagined., 
~le no one has directly studied this matter, there are some 
studies which contribute data relevant to the supposed overlap of these 
tests. A number of studies have reported the extraction of an intelli-
gence factor. 
Cox53 reported such a factor; intelligence expressed itself through 
banality versus originality in her study. High positive weights were 
for IQ (Raven's Progressive Matrices); cfbntent categories of architec-
ture, geology and mountains, and mechanical science; location score Ws; 
and the determinant score, CF~. Negative weights were for: A; Ad; 
total number of form responsesJ and the number of responses, R. 
Williams and Lawrence54 in their study included Wechsler-Bellevue 
53Cox, ~· ill• 
54williams & Lew~ence.· Further Investigation ••••••• , J. consult. 
Psychol., ~953, ,!Z, 261-264. -
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Verbal and Performance IQ 1s, to see what Rorschach determinants clus-
tered with these intelligence measures to form a separate factor. Their 
second factor was: Performance IQ {.96); Verbal IQ {.86);· W (.82); 
R (.69); k (.54); Dd {.53);- K {.51); D {.47);. FC (.45); M {.44); and 
F (.42). They claimed that this factor supported the clinical assertion 
that the Rorschach can be used 'as a predictor of intelligence. This 
factor contains the elements usually reported b.1 investigators as being 
related to intelligence, namely, W; M; F; FC1· and R. 
Of particular interest was the comment that these authors made to 
the effect that the appearance of diffuse shading in this factor is not 
surprising, since it requires higher than average intelligence to ver-. 
balize such percepts. Such a finding would not necessarily contradict 
the Rorschach interpretation of diffuse shading as a sign of anxiety .. 
It might, however, mod.ify it to the extent that this may be true only 
for subjects of above average intelligence. 
A study by Consalvi and Cante~5 is very relevant and informative • 
• The study drew heavily on previous findings of factor analytic studies 
of the Rorschach scoring categories. The findings were utilized to 
evaluate the factorial composition of the Rorschach in terms of intelli-
gence. The subjects were 45 normal adults of both sexes plus six 
feebleminded persons. 
Twelve Rorschach scores as well as each subject's score on the 
Raven's ~regressive Matrices and on the Vocabulary subtest of the 
55
consalvi, c. & Canter, A. Rorschach Scores as a Function of 
Four Factors. J. consult. Psychol., 1957, 21, 47-51. 
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Wechsler-Bellevue, were factored. Som~ of the Rorschach scores were 
unorthodox. One category was FC + FC '; ano~her was C + C '~ including 
CF and C1F; also FK +Fe .f Fk; and It .J c .f. k, including KF, cF, and 
kF. The rationale for these groups, of course, had a fir.m basis in 
the findings of previous factor analytic studies. 
Four factors were extracted. The first factor was an intelligence 
factor. The significant loadings were on: Matrices (.88); Vocabulary 
. . 
(.80); W + (.32); M I (.52); U% (-.36); FK .f. Fe .f. Fk (.6o); F% (-.58) 
and the number of content categories (.32) • 1!s in the previous study 
quoted, shading weights the intelligence factor. The inverse relation-
ship, reported in the literature, of :A% and~ to IQ, was confirmed here. 
The second factor was a low ... form factor, or as others have named 
it, low order of perceptual control. The authors claimed that this 
supported the use of :t:~rm-dominance as a dimension without the break-
down into the traditional Rorschach elements (c, K, c, k, etc.). 
The fourth factor was a movement facto~, and loaded positively on 
W f, 11r +, EM + m and negatively on FC ~ FC '• The authors claimed that 
this factor argued against the view that FM andM represented different 
apperceptive processes. Each has a different loading on the intelli-
gence factor and with more intelligent subjects M seems to increase at 
the expense of FM. Also note the opposition of color to movement here, 
which also fails to substantiate Wittenborn's findings. 
The third factor was a productivity factor. Loadings were for: 
R,., n, number of content categories, FC + FC.t, EM -1- m, W .J, M .f., and 
C +cr. It was interesting to note that the form-dominated color res-
ponses loaded here, While the form-dominated shading responses had high 
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loadings on the intelligence factor. The importance of intelligence in 
elaborating these responses is again underscored, and these authors 
. ' 
sugg~sted that it may account for their relative infrequenqy. They con-
cluded that productivity was minimally related to intelligence. 
A different type of study is reported by Holzberg and Bel.mont.56 
They reasoned that the score elements in the 1/fechsler-Bellevue and the 
• Rorschach which have common rationale should yield statistically signi-
ficant relationships. Rorschach and Wechslers were gathered on 50 mental 
hospital patients. All possible.commmnations of pairs of scores were 
correlated. A value significantly greater than zero was considered 
reliable, and to indicate some common element of rationale among the 
scores. 
In general they found low intercorrelations and very few significant 
relationships. Comprehension and Digit Span were not significantly re-
lated to any Rorschach score. Vocabulary~ Object Assembly and Digit 
Symbol were not included in the study .. For the Rorschach, - and the 
shading responses were related to no Wechsler-Bellevue scores. 
It is unfortunate that, after going to all the work of computing 
correlations, the authors did not factor analyze. Their search for 
underlying dimensions seems ideally suited to that technique. 
A study by L;tsof57 attempted to relate intelligence and verbaJ. 
56Holzberg, J. D .. & Belmont, L. The Relationship between Factors 
on the lfechsler-Bellevue and Rorschach Having Common Psychological · 
Rationale. ~· consult. Psycho2., 1952, 12, 23-29. 
57Lotsof, E. J.. Intelligence, Verbal Fluency and the Rorschach 
Test. J. consult. Psychol., 1953, 17, 21-24. 
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fluency to the Rorschach. The author reasoned that if Rorschach cate-
gories were not independent of each other, part of the overlap might 
be explained by their re~ationship to general verbal fluency. 
Thirty college students were selected, three from each decile of 
an intelligence measure.58 Three measures of verbal fluency were used., 
·These scores were intercorrelated with Rorschach measures, selected on 
the basis of their supposedly being unaffectec;l by verbal fluency. 
The first of the four factors which resulted was Verbal fluency. 
High loadings were on the intelligence measure, all the verbal fluency 
' 
measures, andY, v,. w.%, and M. Lotsof concluded that these Rorschach -
variables may reflect the ability to verbalize in the test situation. 
He also questioned M as an adequate indicator of IQ, because of its low 
loading •. 
The second factor 1vas productivity (R,. Y, and Sum c). It was inter-
preted to mean that the more responses given, the greater the chance for 
shading and color. The third factor resembled the second, except that 
R was replaced by 11verbs 11 , a fluency score. This factor represented 
the extent to which an individual can describe his specific percepts • 
The fourth factor was called individuality and loaded for M, Sum c, 
v, positively, and negatively for (A + Ad)%. The author concluded that 
Rorschach scores were related to language measures·. 
The final study to be cited here is by Wishner.59 He also 
5BThe Ohio State Psychological Examination. 
59Wishner, J. Rorschach Intellectual Indicators in Neurotics. 
~· l• Orthop;rchiat., 1948, ~" 265-279. 
" . 
correlated Rorschach scores with data from the Vfechsler. He chose 
Rorschach intelledtual indicators which had been cited in the~tera-
ture. There was a significant col:Telation for R and the Verbal 
Weighted Score. This may suggest that productivity is indeed related 
to verbal fluency. He also found a highly significant col:Telation be-
tween R and Information, as did Lotsof. 
The number of W responses was significantly related to Vocabulary 
and Digit Symbol, and inversely to Comprehension. Five subtests, Digit 
Span, Arithmetic, Picture Arrangement and Picture Completion, were not 
related to apy of the Rorschach intellectual indicators. 
The author concluded that R, Verbal Weighted Score, Information, and 
Similarities may all. involve a verbal .facility.. He interpreted w, 
Vocabulary, Digit Symbol and a high Comprehension score as measuring 
general intelligence •. 
In effect, he seems to be attempting to outline general dimen-
sions or factors without having done a factor analysis. The study -vvould 
have been greatly strengthened if a factor analysis had been done. 
B. The Linear Discriminant Function 
1. General Theoretical Background 
According to Tiedeman60 the linear discriminant function was first 
used by Y. Barnard, in 1935, to date a series of Egyptian skulls, using 
a number of cranial measurements. The .method was suggested to him by 
60Tiedeman, D. v •. The Utility of the Discriminant Function in 
Psychological and Guidance Investigations. Harvard educ. Rev., 1951, 21, 
71-BO. -- -
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R. A .. Fisher. A year later, Fisher himself used the method in the 'flax-
onomic classification of two forms of the black locust tree. He also 
used the method to distinguish betv1een species of the Iris plant, based 
on four measurements made on each plant. Hodge&61 used Fisherls origin-
al data as an example of how the discr:i.Jninant function is utilized • 
.At first, the method was limited to sanpl;i..ng onzy two populations. 
In 1938, Fisher was able to extend the solution to cases where the num-
ber of populations exceeded two.. He also demonstrated the similarity 
of the discriminant function in the two group case to multiple regres-
sion, Mahalanobis' generalized caste distame, and Hotelling's general-
ization of Student's ratio. 
In the late forties, Br,ran provided a complete generalization of 
discriminant analysis, and also developed a simplified method o£ com-
62 
puting the discriminant functions • 
Essentially the discriminant function problem is one of multiple 
classification. It is the problem of haw to assign a person to one of 
a number of mutually exclusive groups on the basis of a set o£ n measure-
ments on the person. The object is to determine the group which the 
individual most clearly resembles. 
6~odges, J. L .. , Jr. Discr:i.minatog JblaJ.ysis !• Surv~ 2f ~­
criminate¥- llna~is. Proj. No •. 21-49-oo4, Report No. i,. Contract No. 
AF!i1 (128~8. ov., 1955. USAF School of Aviation Medicine, Randolph 
Field, Texas. 
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Bryan, J. G.. The GeneraJ.ized Discriminant Function: l'l!athemat-
ical Foundation and Computational Routine., Harvard educ. Rev., 1951, 
~' 90-95. - -
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The procedure involves finding a new set of scores (y}, which are 
weighted linear functions of the original variables (Xj_) • That is:: 
y ~ vlXl + v2x2 t ••••••••• t vnxn' where the v's are the 
weights applied to the original. scores; and summed to obtain Y• The 
weights are qhosen in such a way as to maximize the ratio of the between 
groups sums of' squares to the within groups sums of' squares, i.e., the 
F ratio. The linear function which so maximizes this ratio is called a 
discriminant function. 
Approaching the same explanation from a geometrical. point of view, 
Rulon63 points out that the discriminant function orients a line in test 
space (in any Euclidian real. space) in such a w~ that the projections 
onto this line of the swarm of points representing the persons in one 
group would be as widely separated as possible from the projections onto 
the line of the swarm of points representing the persons in another 
group, when compared to the separations among the projections of the 
points of each group .from one another, the groups now considered individ-
ually. Translated, this still means that the variance between groups is 
as large as possible when compared to the variance within the groups •. 
The advantage to such a procedure for classification problems is 
obvious. By simultaneously spreading the group means apart and reducing 
the scatter of individual. points about their own means, the overlap in 
the distributions of scores for various groups' is reduced. Since errors 
63
Rulon, P. J.. Distinction between Discriminant and Regression 
Analyses and a Geometric Interpretation of the Discr:iminant Function •. 
Harvard educ. Rev., 1951, 21, 80-90. 
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of classification are a function of overlap, correct classification is 
improved by reducing overlap. 
!mother advantage of the discriminant function is that, if the num-
ber of groups is less than the number of measures, the necessar,y number 
of discriminant functions to account for the variation in group centroids 
is always one less than the number of groups. Instead of having to 
consider n scores to classify an individual, one has only to consider G 
minus one scores, where G is the number of groups. 
The purpose of the discriminant function analysis is thus two-fold. 
First, to tell whether significant discrimination among groups is poss-
ible, and second, to reduce the size of the classification space from 
n-space (test) to G minus one space (discriminant). 
2. ~Linear Discriminant Function~ Psychiatric Diagnosis 
~he linear discriminant £unction has not had a ver.y wide use in 
psychology, for two reasons. First, the technique is still relatively 
new, and seconcl.Jy, it would be quite unthinkable to tr.y such an analysis 
without the aid of high-speed electronic .computers. There have been a 
few studies of interest in the area of diagnosis, and the,y will be 
presented below. 
A study by Harper attempted to discriminate among the types of schiz-
ophrenia, using Wechsler-Bellevue ~ub-test patterning. 64 He used 
Fisher's discriminant function which Harper said was ttan adaptation of 
64. .. arper A E. Jr. Discrimination of the Types of Schizophrenia 
by the lfec:nsl~-~el!~e Scale. !._· consult. Psychol •. , 1950, ~ 290-296. 
,..., , 
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the :mul_tiple regression technique to the problem of an undistributed 
dichotomous criterion"• 
Since each subgroup was discriminated from the pooled remaining 
groups, it is obvious that Harper used the non-generalized discriminant 
function analysis, i.e.~ the two-group case. He achieved significant 
discrimination for all the groups but the mixed and undiagnosed group. 
When he used only three scores~ age3 IQ, and education, the results 
were almost as good. The highest multiple correlation for aqy discrim-
ination accounted for onlY 41 per cent of the differentiation. His 
method of pooled comparisons is not very satisfactory, since great 
variability ·within such a pooled group will reduce the significance of 
the results. 
Harper repeated this technique of Fisher's discriminant function 
in a new study, this time trying to discriminate a~Ll of the schizophren-
ics of the previous study from a group of normals.65 Using a multiple 
regression equation he found that 33 out of the 100 schizophrenics 
would be mis-diagnosed by this technique. At least this seems to be an 
improvement over chance. 
Fisher's method was again used by Wallace and Travers66 in an attempt 
to predict success and fai~ure of salesmen. Five scores which seemed to 
65Harper, A. ;E: .. ,. Jr. Discrimination between Matched Schizophrenics 
and Normals by the Wechsler-Bellevue Scale. J. consult. Psychol., 1950, 
14, 351-357. -
-
6~Vallace, N. & Travers, R. M .. w.. A Psychometric Sociological Study 
of a Group of Specialty Salesmen. ~· Eug~ •. , 1938, .§_, 266-302. 
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offer the best discrimination were used in the discriminant function 
analysis. Successlful salesmen were classified with ll per cent error •. 
The failures were cl~sified with 17 per cent error. The study used 
18 salesmen in each group. 
Smith 67 used a slightly different form of the discriminant function 
in his study, to discr:iminate 25 normals from an equal number of 
psychotics. His method made use of the difference be~veen the logar-
ithmssof two distribution functions. In cases where the variances and 
- ' 
co-variances of the two distributions are the same, the method reduces 
to Fisher's linear discriminant. 
Smith used the results of a psychological Normal-Psychotic test, 
and was able to classify the individuals well. There was a I6 per cent 
error for psychoticsr 0 per cent for normals. The use of a simple 
cutting score~ without the benefit of the discriminant function analysis, 
would have given a 4 per cent error for normals and a 24 per cent error 
for psychotics. The use of the discriminant function thus improved dis-
drimination •. 
~enck68 used the discriminant function to approach an interesting 
theoretical question, nam,ely: Are neurotic and psychotic states con-
tinuous with normality? He reasoned that if they were, then only one 
significant discriminant function would be needed to discriminate among 
67srnith, c. A .. B. Some Examples of Discr:imination.. ~· Eu~en:., 
1947, ~, 272-282. 
68EWsenck, H •. J. Psychiatric Diagnosis as a Psychological and 
Statistical Problem., Psychol. Reports, 1955, 1;, 3-17• 
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the three groups. If they were not continuous, then both discriminants 
would have to be significant in order to account for the variation in 
two dimensions. (Since there are three groups, only two discriminants 
are possible). 
He used 20 subjects in each of the three group~. Scores for these 
subjects were obtained on four tests; visual acuity;. object recognition; 
mental speed; and visual accomodation. The statist~cal treatment maxi-
mized the square of the correlation ratio, rather than the F ratio. 
The results shov,red both of the discriminants to be significant. 
The conclusion, therefore, was that psychosis, neurosis, and normality 
do not lie along a unilinear dimension. The obtained correlation ratio 
between the three groups and the two discriminant variates was .84. 
When discriminant scores were computed for the subjects on the 
two variates, abil: the scores plotted, the groups could be separated by 
r,. 
visually-fitted lines. This method resulted in 7> per cent correct 
classification of subjects. 
The canonical variates (discriminant variates) were then rotated 
in the same manner as factors are rotated, in order to interpret them 
psychologically.. The variates were named by Eysenck as psychoticism and 
neuroticism. The study strongly supports the view that neurotic and 
psychotic disorders lie along different and independent dimensions •. 
A similar type of study was done by Rao and Slater • 69 Three canon-
. . 
ical variates, derived from a larger number of basic measures, were 
69 . Rao, C.R. & Slater, p. 
ences between Neurotic Groups. 
17-29. 
Multivariate .Analysis Applied to Dif.fer-
Brit. fl.• Psychol., (Stat), 1949, £, 
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used to discriminate among 256 neurotic and normal ~ officers. Only 
55 o:f the san:ple were normals. The other 201 were fairly representative~ 
in proportion, of five different neurotic classifications.. Proportion-
a~, the normals were grossly under-represented, since in the general 
population more people are normal than are neurotic. 
Only the first discriminant was significant, and accounted for 95.8 
per cent of the total variation. This variate 1.vas a normal versus 
neurotic dimension, similar to Eysenok•s. The authors suggested that it 
might be either a unitary psychological trait or a reflection of the 
fact that most neurotic characteristics are non-specific and are found 
with varying degrees of frequency among all neurotic states. 
The second variate, although not significant, tended to oppose the 
obsessional neurotics to the psychopaths. The former are highly inade-
quate, but not the most unstable. The latter, on the other hand, are 
very unstable, but not the most inadequate. This small, non-significant 
variate might be found to be significant if much larger samples were used. 
Another relevant study is that by Co:xr, 70 already cited in other 
connections. Using the five factors that were found_, Cox computed five 
:factor scores for each individual. She then computed the Common Factor 
Discriminating Function, which was the multiple regression o:f the 
dichotomous criterion on the :five :factor scores. The multiple correla-
tion of the criterion viith all five scores was .594. ·with the :first two 
scores it was· .566. The last three factors contributed a non-significant 
increase to the multiple correlation. 
70 . 
Cox, .Q.e.• ~· 
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The total misclassification error for this technique for the whole 
group was 27 per cent. "When this method was compared with the results 
of the crude weighted score obtained from the significant differences 
between means, the increased prediction of the multiple correlation did 
not sufficiently compensate for the much greater computational labor 
involved. 
71 The final study to be reported here was done by Beech and Maxwell • 
. 
The purpose of the study was to improve the differentiations obtained 
between brain-aamaged and non-organic groups. Five groups, totaling 144 
subjects were used. The groupa wer~:: normals, neurotics, schizophren-
ics, depressives, and brain damaged. Four measures from the Drawing 
Rotation Test were obtained for each subject. 
The discriminant function technique used involved the ma:x:i.mizing of 
the square root of the correlation ratio between the groups. Two dis-
criminants were significant and they accounted for 61.9 and 35.9 per 
cent of the total variance. The means of the five groups could thus be 
represented in two-space. 
Discriminant scores were calculated for each subject, and group 
classification was undertaken. As there were only two d:iJnensions, the 
discriminant space was partitioned by visually fitted lines. The re-
sults showed that all group means could be discriminated from each 
other significantly on one or the other or both of the variates, with 
71 
Beech, H. R., & Maxwell, A •. E., Differentiation of Clinical 
Gro-qps Using Canonical Variates. J. consult. Psychol., 1958, gg_, 
113-12JJ. 
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only one exception. 72 The main purpose of the study, differentiating 
brain-damaged subjects, had been realized. 
The discriminant axes were rotated for psychological interpretation 
in the same manner that factors are. This provided an interpretation 
for the first variate only, which was an abnormality-normality dimension. 
As the authors rightly pointed out, differentiating groups is not 
the same thing as diagnosing individual patients. The canonical variate 
space was re-partitioned into five compartments in such a way that the 
number of misclassifications was a minimum. These results were not 
quite so successful as had been desired. 'There was still considerable 
overlap; seven brain-damaged subjects were classified schizophrenic; 13 
were classified as depressive. 
The studies cited here, although few in number, represent the ex-
tent of the use of the discriminant function in psychological research •. 
Generally, the number of subjects or groups involved in these studies 
have been small. Still, a few trends have emerged out of these investi-
gations: First, ·the studies suggest that the different types of psych-
iatric pathology probably cannot be thought of as lying along an uni-
linear dimension with normality. At least two, and possibly more, dimen-
sions have been isolated. Secondly, the experimental results suggest 
that the discriminant function technique is able to make substantial con-
tributions to the problems of determining multiple group membership. 
72 -
The neurotic group mean could be differentiated on neither 
variate from those of the depressive and schizophrenic groups. 
, 
CHAPTER III 
STATEMENT .QE. !!m P_R....,O=BI=·EM-.. 
It is the purpose of the present study to attempt to investigate 
the validity of the generally accepted clinical hypothesis that dis-
crilllination among clinical groups is possible from psychological test 
protocols. The specific tests of interest are the lrechsler Adult 
Intelligence Scale and the Rorschach. If such validity can be demon-
strated~ then it is the further aim of the study to isolate the rele-
vant variables and attempt to shovr their stability in a new sample. 
Three clinical groups will be studied: psychotics, neurotics, 
and "normals"• Thus, psychiatric pathology will. be studied at three 
different levels., 
· To achieve. scientific parsimoey of the large number of test 
scores available, a preliminary factor analysis of the scores for the 
total sample will. be performed. From these results, .factor scores 
will be computed for subjects on a number of the factors accounting 
.for the bulk of the variance. 
Using these factor scores as data, a matti-group linear discrim-
inant function analysis wilJl be performed. The purpose of this analy-
sis will be to determine whether these factor variates will signifi-
cantly discriminate among the three groups. 
The results will. either support or not support the clinical hypo-
thesis, namely, that psychiatric diagnosis is possible from a psycho-
logical test protocol. Specific~Iy, the statistical or nulJL hypothesis 
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to be tested is:: There are no differences between the three groups 
of' patients 1.ri.th respect to their factor scores and, hence, a linear 
discriminant analysis based on these scores will not result in signi-
ficant ddscrimination among the groups • 
If' discrimination is significant~ the minimum number of' dimen-
sions necessar,y to contain the three group~ means will then be known. 
Discriminant scores will be computed for each individual on these vari-
ates, and group classification will be undertaken. It will then be 
possible to determine the misclassification error in individual diag-
nosis for this technique. 
The main aim of' this study is to investigate whether discr:i.Jnina-
tion among three psychiatric groups is possible when based on selected 
psychological test scores·, and to determine the efficacy of the par-
ticular technique involved. The use of' the multi-group discriminant 
function with orthogonal factor scores, is a new approach in psycholo-
gical research.. However~ the results of this study will have important 
contributions to make to at least three other problems, even though 
they are not the main focus of' this stud;y'. 
1. It will. provide some basic ini'omation .as to the factorial 
similarity of the WAIS and the Rorschach. No studies have been found 
which report factoring WAIS subtests and Rorschach scores in the same 
matrix. Hence, the results will illuminate the question of' Rorschach 
indicators of intelligence, as well as intelligence test indicators of' 
pathology. 
2. It wili. be possible to rotate and interpret the factors for 
psychological significance. Thus, ini'omation wilJl. be available as to 
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test score patternings and their possible relationships to psychiatric 
pathology-. 
3• The number of discriminant dimensions found necessary to 
contain the group means 'Will have direct relevance to the study o£ 
) 
Eysenck on the dimensions of pathology. If only one of the two dis-
cr:i.m±nants possible in this study is significant, it would support the 
one-dimensional theory, i.e., that neurosis and psychosis are continu-
ous with normality. If, however, both discriminants are found to be 
significant, it would support his findings that neurotic and psychotic 
disorders lie along different and independent dimensions. 
The ~esults which may be pertinent to these problems in no way 
reflect upon the main thesis of. this study. They are valuable but 
subsidiary resuJ. ts of the studY• 
CHilPTER IV 
METHODS AND :PROCEDURES --- - _____ .-;;;..., 
A. The Criterion Groups Selection 
1. General Introduction 
One of the problems which always arises in a.rzy- study which uses 
criterion groups composed of psychiatric patients is the relative 
homogeneity of those groups. The more s:ilnilar the members of a group 
are to each other~ and the more discrete the groups from each other~ 
the better. The reason for this is that~ generally~ the greater the 
variance within the groups~ the less the chance o£ finding significant 
variation between the groups. Clearly~ some objective method is 
needed £or l:imiti~ and measuring the amount of variance within the 
psychiatric groups~ 
One method in psychological research of controlling the variance 
of criterion groups is to choose patients with similar diagnoses.. There 
is great variability even ·within a single diagnostic category. Patients 
within such a group may manifest quite different symptoms or the same 
symptoms to dif£erent degrees. Diagnosis often involves much subjec-
tivity and~ reflect one's own personal biases or theoretical orien-
tation. Often diagnoses will dif£er depending upon whether you choose 
an admission~ working~ conference, discharge, or legal diagnosis. The 
tendency in psychiatry today seems to be away· from £ormal nosological 
categories to a more dynamic description of the patient's behaviore 
62. 
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The use of diagnostic categories as the sole criterion for selecting 
groups for this study was rejected in favor of a method which would 
give a more comprehensive description of the patient's psychiatric 
behavior and his level of pathology. 
The first criterion which was used might be overlooked unl.ess it 
is made explicit. It was simply hospitalized psychiatric patients 
versus hospitalized non-psychiatric patients • In addition, there was 
a further subdivision of the psychiatric patients into two groups, 
one of a high and the other of a law level of pathology. It is the 
bases for this latter grouping which will now be described in detail. 
2. !h! ~chiatric Rat:tp~ Scale 
The technique used for selecting the psychiatric groups was the 
set of Psychiatric Rating Scales developed by 'Tittenborn.1 These 
scales are a procedure for recording the observed behavior of mental 
patients and for describing them according to their current symptoms. 
The patient's current discernible behavior is rated on each of the 52 
symptom rating scales. Each scale represents only one type of patho-
logical manifestation, and the successive statements in each scale 
reveal increasing pathological disturbance. Because the scales are 
descriptive and the observations require little interpretation, they 
serve to reduce the effects of different theoretical orientations among 
the raters. 
1 Wittenborn, J. R.. Ps~hiatric Rating Scales Manua:n. New York: 
The Psychological Corp._, 19os; -
• 
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The scales are grouped into nine clusters which resulted from 
factor analyses of the intercorrelations of patients' symptoms. Conse-
quently, they reflect tendencies for certain symptoms to be associated 
together into syndrome groups. 'VJhen a patient has been rated, nine 
scores can be derived to describe him, one for each of the clusters. 
These scores, called standard cluster scores., range from one to ten, 
and represent increasing degrees of pathology. The frequenc.y distri-
butions £or these scores, £or each of the nine clusters, are rather 
definitely positively skewed. This is a result of Wittenborn's proce-
dure of scaling. He says: 
"Since the behavior to which test scores relate represents 
pathological deviations from the normal, there are more 
patients earning low (raw) cluster scores than high onese 
It was decided that the standard cluster scores should re-
flect this fact. Accordingly- the smallest standard 
cluster scores are those which occur more commonly than 
the larger standard cluster scores. This seems reasonable, 
inasmuch as extremes of pathological behavior are rela-
tively rare.u2 
There is no doubt that lVittenborn•s approach is reasonable. How-
ever, when his standard cluster scores are used to select criterion 
groups, certain statistical difficulties occur as a consequence of his 
scaling procedures. Within the two experimental groups, one of a low 
level of pathology and the other of a high level, there exists a pro-
portionality between the means and the variances. In the low-mean-
level group, since the low scores occur more frequently, the variance 
o£ the scores is less:. In the high-mean-level group, the relative;. 
65 
scarcity of high scores naturally leads to a greater variance, sirice a 
high-level profile is likely to contain a few of the more devic:;nt, but 
more conmon, low scores. The greater variance within the high level 
group made it more diffi-cult to obtain two non-overlapping groups, 
• e• 
since it render~ad insignificant the variance between the high and low 
level groups. 
Empir.icall7 it was found that the selection procedure for the 
Open Ward (low level} group resulted in one patient of r:Nery two 
screened being accepted for the study. In the Closed Ward (high level) 
group, the ratio of patients accepted to patients screened was about 
one in five. This finding also supports the contention that the means 
and variances of the two groups were correlated. 
On!3 solution to this problem would be to raise the criterion mean 
for the high level group. Of• course this implies trying to obtain a 
sample from a population of scores that are extremely rare. 'The 
patients 'Who produce these rare scores are even more scarce, and this 
. ~ 
solution leads to the practical impossibility of obtaining a group of 
twenty cases. 
To overcome this difficulty, it was necessary to transform the 
scores to eliminate the correlation between means and variances. The 
F.t-eeman•Tukey transformation 11¥ used on Wittenborn's standard cluster 
scores. This entailed adding the square root of the score to the 
squar.e root of the score plus one. This s.eemed to correct the diffi· 
culty and also made the distribution of scores on the nine scales much 
closer to a normal distribution~ 
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3 • Method ~ Selection ~ Criterion Groups 
Each patient screened £or this study was rated on the scales by 
someone who was familiar 'With his behavior. Resident psychiatrists, 
psychology trainees, psychiatric ward nurses, and attendants were the 
principal raters. Each rating was scored and the scores transformed 
as explained above to obtain a nine-score profile. 
To select the Open Ward group., for example, a sample of twenty-
£i ve patients were initially selected and rated. The patients were 
chosen on the basis of hav.ing a common admission diagnosis 1 Anxiety 
ReaCtion. This seemed the most logical wa:y o£ selecting patients who 
would at least tend to be grossly similar. The selection procedure 
that followed would then be a refinement o£ that initial grouping. 
Having ~btained profiles on the rating scales £or this sample~ 
the next step was to "int.ercorrelate" each patient's scores w:i.th 
those of r:rvery other patient. The resulting matr:i.x o£ "intercorrela-
tions" was systematically searched to find a cluster o£ patients with 
high intercorrelations. These patients became the nucleus of the 
Open Ward group. The profile of each new patient screened £or mem-
bership in this group, then, had to ncorrelate11 with members already 
selected, within a specified degree of tolerance. 
The most widely used method o£ assessing the degree of profile 
similarity is that o£ correlating one profile with another, and is 
called a Q correlation. There are other methods which are used, such 
ct the coefficients o£ pattern similarity (CatteJJ.3) and the various 
3cattell1 R .. B.. rp and Other Coefficients of Pattern Similarity. 
Ps;zchometrika, 1949, !!£, 279-298. 
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distance measures (Osgood and Suci4) and Cronbach and G::tese~). The 
conventional Pearson product-moment correlation coefficient is unsuited 
for application here. This measure is insensitive to differences in 
level among profiles. A correlation of f ~.oo reflects perfect simil-
arity, but not necessarily perfect congruence, if one considers the 
geometric meaning of these terms. 
The method of assessing profile similarity which seems most suited 
to the present problem is the distance measure developed by Cronba$ 
and Glaser, called n2• Basical~1 the nine clusters of the rating 
scales are represented by orthogonal axes in nine-dimensional space. 
Using these axes to plot a person's scores on each of the variates, the 
scores become coordinates of a point in nine-dimensional space. ~ach 
person's nine-score profile is reduced to a single point in space. The 
more similar two profiles are, the closer together their points will 
lie in nine-space. The linear distance between any two points in this 
space is a measure of their dissimilarity. 
The distance between a:rry two points in this space is readily ob-
tained by using the generalized Pythagorean theorem. The formu:la for 
n2 between ~two people is: 
D~ •2 : i ( XJ·l - x .2 ) 2, where j : a:rry of the variates a, j:l J 
b, c •.. 1 which are k in number, in this case, the nine rating-scale 
4osgood1 D .. E. & Suci1 G. J.. A Measure of Relation Determined by 
both Mean Difference and Profile Information. Psychol. ~·~ 1952, 
!tb 251-262. 
5cronbach, L. J .. & Glaser, G •. c •. Assessing Similarity between 
Profiles.. Ps;ychol. ~·~ 1953, 2.2, 456-473• 
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transformed cluster scores; xjl : the score of person l on the variate 
j; xj2 : the score of person 2 on variate j. 
To 11correlate11 two pro.files one has only to find the value of n2 1 
. and this is the desired'measure of similarity. Since the linear dis-
tance between two points in space is a measure of dissimilarity, n2 is 
actually an inverse measure of similarity, since the smaller the value 
2 
of D , the greater the similarity between the two profiles. 
In this connection it is interesting to note that the greater 
variability of the Closed Ward @roup, before the standard scores were 
transformed, is also shown by the cumulative percentage distributio?lS 
2 
of D for the two groups. It was found that 83 per cent of the ob-
tained inter-group n2 values for the Open Ward group, were less than 
81, where N : 33 patients. For JL9 Closed Ward cases, o~ 37 per cent 
of the inter-group n2 values fell below this arbitrary limit. 
n2 is a descriptive statistic, not an inferential one. The magni-
tude of the similarity index has no absolute meaning in itself. To 
this extent it is unlike the correlation coefficient. One cannot say_, 
I 
for example, that if n2 has a certain value, one can reject the h;ypo-
thesis that Person l and Person 2 are from the same population, at some 
specified level of risk, alpha. n2 can only be e~aluated relative to 
the similarity of people in general on the measures in question. 
n2 can serve a ver:r useful. function when it is used to limit the 
aii16unt of heterogeneity which can be tolerated in a so-called "homo-
geneous" group. For the purposes of this study an arbitrary criterion 
of n2 equal to 18-was selected as being the limit to the amount of 
dissimilarity {heterogeneity) which would be tolerated within each of 
the two psychiatric groups. This value of 18 is the approximate trans-
formed standard cluster score value of 81, but still is onl\v an arbi-
trar,y criterion. 
Each patient within a group had a n2 of 18 or less with every 
other member of his group. Further, as a demonstration that the two 
psychiatric groups were non-overlapping, the D2 values were computed 
between the members of one group and every member in the other group. 
Thes~ D2 values were required to be greater than !.8 in each case. A 
glance at Tables I, n:, and III will show that these conditions pre-
vailed. It can be said1 then, that every member of the Open Ward 
group was more similar to any other member of his own group than to 
any member of the Closed Ward group. Of course, the same statement 
can be made df atW member of the Closed Ward group, with respect to his 
greater resemblance to members of his own group than to any member o~ 
the Open Ward group. 
This stuqy is not concerned with Wittenborn's use of the scales 
to aid psychiatric diagnosis. The emphasis here is not on diagnostic 
group as the criterion, but rather on the level of pathology the group 
represents. Matching the profiles for similarity in conjunction with 
a specified criterion of similarity and dissimilarity is sufficient 
evidence to categorize the patient as to his level of pathology. The n2 
criterion demonstrates that the two groups are internally similar and 
mutually exclusive. A patient cannot possibly be a member in one group 
and at the same time bear a resemblance to any member in the other group 
which is closer than the resemblance existing between h:im and any other 
member in his ovm group. 
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TABLE I 
OPEN WARD GROUP :EKMOGENEITY MEASURES 
5 6 
9 3 
4 9 
6 12 
INTER -- MEMBER n2 • s 
(Trans:t:ormed Scores) a 
7 8 9 10 ll 12 13 14 15 16 17 18 19 20 
9ll. 8 7 612 3 4 81512 411 8 
6 2 3 6 3 9 2 4 2 10 2 8 3 3 
4 4 8 6 3 7 5 7 6 8 314 6 2 
- 3 8 5 5 6 4 2 6 4 5 4 5 512 9 3 
-
7 6 5 3 3 6 2 4 4 4 4 8 7 10 5 
- 8 12 7 4 8 7 5 3 10 12 14 4 14 9 
- 8 8 3 5 4 4 51111998 2 
... 3 10 6 9 6 6 211 4 9 2 4 
- 6 8 7 5 3 3 9 7 6 6 7 
- 5 3 3 4 9 7 10 7 13 7 
- 9 2 5 6 9 5 10 9 3 
- 8 6 10 6 12: 8 13 6 
2 6 9 6 7 7 4 
- 7 lllO 4 8 4 
- 9 4 8 6 6 
- 8 18 17 9 
- 15 4 5 
--l!lOltL'O 
- 4 
-
a;tl.l Values intthe body of this table have been rounded ~o 
the nearest whole number., The criterion of homogeneity was D 
less than 18. 
. ' 
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TABLE :a 
CLOSED WARD GROUP HOMOGENEITY MEASURES 
2 INTER ... MJJMBER D Is: 
(Transformed Scores )a 
2 3 4 5 6 7 8 9 10 ll 12 13 14 15 16 17 18 19 20 
l 7 71010 57 9 9ll 8 4 n.l 512 9 4 8 811 
2 - 5 15 ll 17 15 l4 13 17 10 14 8 2: 16 15 9 13 10 12 
3 - 9 6 15 14 7 6 12 12 12 6 2 7 10 4 9 l2 8 
4 -15 7 6 6 55 54 59 7 4 3 312 2 
5 - 14 l4 9 7 11 17 17 ll 9 ll 9 7 10 13 12 
6 - l 9 7 6 8 3 5 13 10 7 6 5 8 9 
7 - 9 5 6 7 4 6 l2 ll 7 6 4 5 7 
8 - 6 3 8 9 4 1e 8 1 3 2 16 3 
9 - 7 ll 10 7 7 5 7 4 4 6 5 
10 - 5 7 4 13 6 2 6 2 l4 4 
ll -438136~6126 
12 -410ll656ll8 
13 - 6 6 3 3' 3} ll 4 
14 - 911fltl 9 7 9 
15 - 9 6 7 12 7 
16. -31163 
17 - 2 9 3 
18 - 1] 1 
~ -14 
20 -
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aAll values in the bod~ of this table have been rounded ~o 
the nearest 'Whole number. The criterion of homogeneity was D 
less than 18. 
TABLE III 
OPEN WARD - CLOSED WARD GROUPS 
HETEROGENEITY "MEASURES 
BETWEEN GROUPS n2 'a 
(Transformed Scores)a 
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I 2; 3' 4 5/ 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 
1 29 39 28 28 36 25 23 43 46 2.6 27 25 32. 33 43 34 38 34 44. 2.5 
Z 29 42 33 34 47 31 29 48 54 36 28 39 34 36 48 49 43 39 45 Z-9 
3" 31 45 36 37 49 32 35 51. 57 3B 3] laL J"B 4a: 49 45 un 43 49 33 
4 lJ]. 47 34 33 46 40 36 54 60 38 3~ 39 !a! 48 51 35 !,2. 55 58 35 
·5 25 38 31 28 39 21 33 42 43 31 26 34 31 32 38 ,35 36 34 43 29 
6 29 36 25 2a 21 22. 22-' 40 40 21 23 19 29 29 38 21 35 34 45 2,31 
7 28 36 25 22. 28 23 22 42 ~ 21 22 22 27 30 39 23 35 37 47 24 
a 25 2a 1919 29 24 2~33 aa 25 2o 26 25 3130 22 22 36 3319 
9 26 39 32 28 37 25 31 48 47 28 25 33'· '30 35 42 29 36 40 50 30 
10 30 33 22 2l 31 28 26 37 42 30 22 27 29 3~ 35 21 28 42 40 2I 
11 37 40 26 27 40 37 26 45 53 33 26 33 34 29 47 34 37 48 46 2.5 
12 42 47 3Ji 31 41 37 2'9 51 56 33 3"2· 31 40 43' 51 33 42 49 54 31 
13"' 27 33 22.. 23 32. 27 22. 36 43 27 22. 24 28 31 36 27 30 35 38 20 
~ D~~~~~~%~~TI42~~~~~~~~ 
~ ~49~~~~~$~la.~~~~~~~49~~ 
16 28 39 19 18 30 2.6 24 34 40 25 19 2.6 27 31 32 22. 25 38 37 20 
17 31 40 30 2.8 39 30 30 47 51 31 27 33 34 Ii9 43 33 37 4a' 48 29 
18 25 29 20 18 28 24 22 35 39 23 18 24 25 30 31 21 25 36 38 20 
19 28 44 27 3J 40 26 2:8 54 51 2-9 2.9 33 31 34 51 37 47 39 54 32. , 
20 27 3a 23 22. 34 30 2.7 39 45 28 20 31 28 35 35 26 28 la. la. 24 
~11 values in the body of this table have been rounded 
off to the2nearest whole number. The criterion of heterogen-eity was D greater than 18. 
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B. Description of the Subjects 
A total of sixty subjects were used in this study. They were 
evenly divided into three groups. 
1. ~ trNormal" Control G;roup 
A. Identifying Data 
The twenty subjects in this group were all white male patients from 
the Boston Veterans Administration Hospital. They were hospitalized for 
a variety of medical and surgical reasons, mainly of osteogenesis• No 
patient was included 'Who was impaired in his ability to use his hands 
freely. 
These patients rcnged in age from 21 to 43 years. The mean age was; 
34.5 years; median age was 33.5 years. The number of years of education 
was from 8 to ~f (one year ot graduate schoo].). Three of the patients. 
fell at the modal J:.evel of high school graduates. 
' 
The WAIS Full Scale IQ1s of these patients extended from 86 to ]39• 
The mean was 109 and the llledian ]()8., The IQ•s would be classified as :f 
. . -
follows: Dull Normal: 1; Average: 10,;; Bright Normal:- 6; Superior:: 1; 
and Very Superior:: 2. 
B. The Psychiatric Rating Scales 
The Wittenborn Scales were not used to select these patients. It 
was apparent from experience that the scales were not applicable to a 
nonpsychiatric population. The selection procedure was as follows • 
1. Using existing records, lkihcnm alcoholics and patients with 
organic damage to spinal cord or brain were screened out. 
2. From records~ those with a known service-connected neuropsych-
iatric disabilitywere eliminated from consideration. 
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.3• Each patient was discussed With a ward nurse, who reported 
observations of the patient's '~ behavior. Any patient who exhibited 
"pecl.l.lilar" or unstable behavior was not seen. Since this was a medical 
ward, the nurses were not trained psychiatric nurses. 
4. Each patient was personally asked to take part in a research 
study.. Any paGient who was hesitant or suspicious in excess of normal 
c·autiousness was not used. 
c. Special Problems of Testing 
'lhe majority of patients in this group were threatened by the 
testing. They needed a good deal of encouragement and reassurance during 
testing. They frequently "joked" that if acybody sari the results of 
their tests, they would probably be ''locked up"• Most of the subjects 
had been hospitalized for months and a f~ had been through a series 
of operations during this period. It was not unconmon to .find maey of 
these patients mila~ depressed over their hospitalization and illnesses• 
Frequently on the testing, especially on the WAIS~ they would rather 
- -
suddenly "collapserr~ and express feelings of inadequacy~ helplessness~ 
and impotency. 
These patients are considered "nqrmal" only in that they were non-
psychiatric subjects. One should not lose sight of the fact that they 
were patients., with al] of the associated upheaval that this can so 
often mean. 
2. ~ ~ ~ Psychiatric Gro~ 
A. IdentifYing Data 
The twenty patients comprising this group were all white males from 
the Open Neuropsychiatric,Vards of the Boston Veterans ~nistration 
15 
Hospital. They ranged in age from 22 to 51 years of age. In educa-
tion these patients had between 7 and 20 years of school. T.he mean 
and median years of education were both 12.- Six of the patients ob-
tained the modal value, 12. Four patients were college graduates. 
The Full 'Scale IQ's of this group ran from a low of 86 to a high 
of 121. T.he mean and median IQ values for the group were both 102. 
The IQ classifications were: Dull Normal: 3; Average: 12; Bright 
Norma:t: 4; and Superior: 1. 
Eleven patients -were tested by the author. The others were tested 
by other ps.rchology trainees. 
B. The Psychiatric Rating Scales 
The majority of patients were rated b,r resident psychiatrists, who 
were treating the patients in either individual or group psychotherapy. 
The remainder were rated by psychiatric nursing personnel from the 
patient 1 s ward. Patients selected for the study were usually tested 
as part of the hospital's program of psychological evaluation. 
The standard cluster score values on Wittenborn's scales are 
presented for this criterion group in Table IV • Figure I shows the 
average {median) profile on the rating scales for these twenty patients. 
There was ver.y little discrepancy among the mean, median or modal values 
for aqr one of the nine scales. 
The nine scales were named qy Wittenborn as follows:: Acute Anxiety; 
Conversion HYsteria; Manic State; Depressed State; Schizophrenic 
JJXcitement; Paranoid Condition; Paranoid State; Hebephrenic Schizo-
phrenia; and Phobic-Compulsive. 
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TABLE IV 
WITTENBORN PSYCHIATRIC BATING SCALES 
OPEN W.:ARD CRITERION GROUP 
Standard Cluster Scores 
AA CH MS DS SE PC PS ES P..C 
I II III IV v VI VII VIII IX 
1 
.3 a: .3 .3 3 l l 2 3 
2 .3 7 2 3 2 l 1 2 2 
3 .3 9 .3 l ~ 2 .3 3' 2 
4 ,3: 8 .33 2: ~ 2> 2 .3 4 5 ,3 .. 7 !V. Jl. 2' ~ 1 1 
.3 6 4 ~ 3> ]L ~ 2 2 2 3 
7 2 6 4•. ~ ,3: 3 2 3 1 
8 2 8 2 .3 1 1 2 1 2 
9 .33 6 2 1 ~ lL l 1 2 
10 It. 5 4 1 2 .3 l.. .3 2: 
ll 3: 6 li.. 3 2: l 2 4 
.3 12 .3 6 5 1 2· 4 2' 1 2 
1.3 a 5: .3 2 .3 1 1· 3 2 
14 2 4 .3 ~ 2.' 1 2 2 2 
15 3 7 z. a 1 1 1 1 4 16 6 9 5 1 3 2 2' 1 4 17 5 9 2: 4 a 1 2 2 2 
18 a 2 .3' 2 1 2 1 1 a 
19 2 7 1 4 2 1 2 1 1 
20 a' 7 .3 3 l 2 3' 2: 2· 
x .3.0 6.0 3·0 2.2 2.0 1.7 1.7 2.0 2.4 
Mn 3.0 6.5 3.0 2.0 2.0 1.5 2.0 2.0 2.0 
Standard NA 
Cluster 
Scores I 
l 
2 
3 
4 
5 
6 
7 
8 
9 
10 
Plot 
Values 
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FIGURE I 
WITTENBORN PSYCHIATRIC _RATThlG SCALES 
OPEN WARD CRITERION GROUP 
CH 
II 
MS 
III 
3.0 
DS 
IV 
SE 
v 
PC 
VI 
PS ES P..C 
VII VIII JX 
~ - - - - -- -- -- ----- -- - - -
2.0 2.0 
Mean Level 
2.7 
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.. 
Figure r shows that the Open Ward patients scored the highest on 
Scale II, which Wittenborn calls "Conversion tVsteria" • The overall. 
mean rating for ~ patients on all nine scales is 2. 7 • Since in-
creasing standard cluster scores imply increasing pathology, it is 
easily seen that this group had a relatively Jlow average level of 
' 
pathology. The mean level of pathology .for individual subjects ranged 
' 
from slightly less than 2 to 3.6 • 
.An important variable to consider is the elapsed time between the 
date of rating and the date of testing. A marked change in the 
patient's behavior might be reflected in a change in his test protocol. 
In effect, this is the hypothesis which is being tested, hence the 
necessity of having the ratings and· testing drawn from the same time 
period. The elapsed time for this group ranged from zero to 30 days, 
w.i.th a median of 8 days (interpolated value) • .Actually, half of the 
'group were tested within 5 days of their ratings. 
:Although not much emphasis will be placed upon the diagnoses of 
patients in this study, other than as t•neurotic11 or "low level of 
pathology11_, it might be of interest to note their diagnoses., The bulk 
of the patients carried an admission diagnosis of ~ety Reaction and 
the remainder of Conversion Reaction. All diagnoses were made indep-
endently of test results. 
c. Special Problems of Testing 
This was by far the easiest group to test. The patients accepted 
the testing as part of their hospitalization and treatment and were 
generally cooperative.. No patient refused testing, although one was 
.fairly negativistic. 
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Mar:ry of the patients were receiving mild doses o.f tranquilizers;: 
it was impossible to assemble a group of patients free from all medica-
tion .. .llthough this is an uncontrolled variable in this group, its 
effects are not thought to be serious, since most of the dosages were 
3• ~ Closed ~ Psrchiatric Group 
A. Identifying Data 
Of the twenty patients in this group, 18 were white males and the 
remaining two were Negro males. The patients were drawn from a variety 
of sources. Seven were from the closed ward section of the Boston 
Veterans Administration Hospital; 7 came from the chronic wards of the 
Brockton Veterans Administration Hospital {Neuropsychiatric}; 4were 
from t~e Boston State Hospital; and the remaining two were from the 
OUt-Patient Mental Hygiene Clinic of the Boston Veterans Administration 
Hospital. The latter two patients had recently been hospitalized 
closed ward patients. 
• 
They ranged in age from 17 to 56 years. The mean age was 30.5 
years and the median 29.5 years. Their education was from 4 to 16 
years o£ school. BotJ;l the mean and median years o£ education were 11 .. 
There were two modes; one at 12 years and the other at 16 years, with 
four cases at each value. Four of the patients were college graduates. 
The Full Scale IQ's o£ these patients extended from a low of 69 to 
a high of 131. The mean IQ was 93; the median_, 91. The IQ classifica-
tions were: Mental Defective: 1; Borderline: 2; Dull Normal: 6; 
Average: 9; Superior: 1; and Very :superior: 1. 
I ' 
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B. The Psychiatric Rating Scales 
The bulk of the patients in this group were rated by psychiatric 
ward nurses and attendants. The standard cluster score values on 
Wittenborn's scales are presented for this criterion group in Table v. 
Fi~e II shows the median profile on the rating scales for these 
twenty patients. The mean and median values were fairly close for all 
nine s~ales. The modal values showed more fluctuation and were gener-
ally higher. 
The graph shows that these patients scored highest on Scale VII, 
the Paranoid Schizophrenic scale. The over-all mean rating on all 
scales for these patients is 5.7. Since increasing standard cluster 
scores reflect increasing pathology, it is apparent that this group 
had a relatively high level of pathology. The mean level of pathology 
for individual subjects ranged from 4.8 to 6.8. It should be noted 
that the individual with the flleast" amount of pathology in this group 
is still well above the "most" pathological person in the Open Ward 
2 Group. (4.8 versus 3.6). The D between the Open and Closed Ward 
Median Profiles, in transformed scores~ is 28.8, well above the criter-
' ion of 18. This again points out the non-overlapping nature of these 
two groups • 
.As a pure criterion group these patients leave something to be 
desired. There was considerable fluctuation in the amount of time 
which elapsed between the rating and the testing. The range of time for 
these patients was from one to 139 d~s. The mean time was 2~ d~. 
This value is highly distorted by extreme cases., The median value, pre-
senting a more accurate picture, is 15 days •. Actually 60 per cent of 
\ 
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TABLE V 
WITTENBORN PSYCHIATRIC RATING SC.ALES 
CLOSED WARD CRITERION GROUP 
Standard Cluster Scores 
AA BH m DS SE PC PS HS P-G 
I II m IV v VI v:cr VIII IX 
l 4 2 6 4 5 9 7 5 4 2 2 l. 5 7 6 5 7 8 4 3 6 l 5 8 6 5 8 6 5 4 7 5 9 6 7 6 7 7 7 5 6 l 3 4 4 4 8 5 8 6 5 4 9 2 5 7 6 4 6 7 5 !h. 9 2 6 6 5 6 6 8 7 5 4 6 6 5 6 4 6 9 8 2 7 ·4 7 4 5 "6 7 10 6 6 6 4 7 4 8 4 7 1lL 3 6 7 5 8 6 . 8' 7 5 12 5 5 9 4 6 9 8 6 5 JJ 4 4 7 6 6 6 7 4 5 14 4 l 6 7 8 6 7 7 5 15 7 2 9 6 8 4 8 3 8 16 6 6 5: 5 5 5 7 5 7 17 6 3 6 6 6 7 6 6 7 18 6 5 6 5 6 5 5 5 7 19 4 l 8 2 9 5 5. 7 5 20 6 5 7 7 6 lV 5: 6 7 
x 5.4 3.4 6.6 5.o 6.4 5.6 6.6 5.6 6.0 
Mn 6.0 4.0 6.5 5.0 6.0 5.o 7.0 6.0 6.o 
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FIGURE II 
'WITTENBORN PSYCHIATRIC R!A.TTIJG SCALES 
CLOSED WARD CRITERION GROUP 
Standard AA CH MS IS SE FQ, :es HS P-C 
Cluster 
Scores I II III IV v VI VII VIII IX' 
1 
2 
3' 
4 
5 Mean Level 5.7 
6 
7 
8 
9 
10 
Plot 
Values 6.0 4.0 6.0 5.0 6.o 5.0 7.0 6.0 6.0 
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the patients were tested within I5 days of their ratings. 
Two patients after having taken the WAIS refused to take the 
Rorschach. .Since these patients were hard to come by1 Rorschach pro-
tocols were substituted from their hospital records, £rom previous 
testings. One such record was 49 days old; the other 64 days old. 
One other chronic paranoid patient, whose delusions made him in-
tensely suspicious of any outsider, was included in the study 'When his 
testing protocol of two years ago was used. The patient had been 
hospitalized for five years, and was well known to the staff. In their 
opinion he had not changed in his behavior over the past two years. 
Hence it was assumed that his protocol would still renect his present 
behavior. 
c. Special Problems o£ Testing 
This was by .far the most difficult group to test. Negativism, 
resistance, and verbal hostility were common.. Three o£ the patients 
hallucinated during the testing. Many had to be seen two or three 
times in order to complete testing, since their span o£ attention was 
limited. At least six. o£ the potential patients for the study could 
not be tested, for reasons of violent outbreaks of physfucal. assault-
iveness~, refusals to be tested or even talked to, and sudden discharges. 
Hence, this group was a sample of patients of a high level of pathology 
who were also testable. 
Most of the patients in this group were receiv.ing some form of 
chemotherapy. Both the nature and dosages of the drugs they received 
varied greatly • .Some of the drugs were nevr so that their £ull effects 
on cognitive functioning have not yet been studied. 
84 
Ideally~ in research, such a state of affairs~ marked by the 
presence of an uncontrolled and unmeasured variable, is unsatisfactor,y. 
Practically~ it was impossible to assemble a group of patients of this 
degree of pathology who were not taking medication. In order to use a 
closed ward group which was clearly different in behavior from the other 
two groups 1 p aliients who were receiving drugs had to be used. 
It should be noted that, even though drugged1 all of the patients 
showed extreme pathological behavior. In one sense these patients 
might be thought of as having failed to respond adequately to the drugs. 
Had the drugs been successful, they would not have been selected b,y,the 
rating scales for inclusion in this group. 
c. Between Group Comparisons 
The identifying data has been given for each group separately. 
It might be of interest to note that the Kruskal-1fallis one-way analysis 
of vari~ce does not reach the significance necess~ to allow the rejec-
tion of the null ~othesis of no differences between the groups on the 
variables of educatio~.6 Further., the same test offers no evidence to 
support the contention that these groups differ on the total number of 
Rorschach responses (R). 7 In view of the literature this last find~g 
is surprising. One might expect the Closed Ward group to produce signi-
ficantJ.y fewer responses. Yet the medians found empirically were: 
Control: 17.5; Open Ward: J.6; and Closed Ward: 16.5. 
6 P was between .ao and • 70. 
7 P was between .95 and .90. 
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The groups do differ significantly in their Full Scale IQ values, 
with P less than .ool. The percentage of patients of average IQ or 
less was: Closed Ward:: 90%,;- Open Ward:~ 75%; and Controls:: 55%. 
lfuen the sixty subjects are considered as one group, the distribu-
tion of frequencies within the seven IQ classes does not differ from 
that for the general population as a whole. The Chi-square test shows 
no difference between the number of patients falling within the seven 
classes and the theoretical expectations for these classes, as based 
on Wechsler's data.8 1Techsler's percentages were multiplied against 
N in order to obtain the theoretical cell fre~uencies and the resulting 
Chi-square was 2.73. 
It is clear that when the data is subdivided into groups, the 
Closed Ward group has very few members who obtain above average IQ's• 
This is not surprising in light of what is known about the apparent 
intellectual deficit which accom.pani~ extreme psychiatric pathology. 
It is therefore to be expected that one of the factors obtained, and 
probably one of the discriminants, will be hemr:Uy weighted for intel-
ligence. 
The final comparison between the groups was for age. This var• 
iable was significant at between the 10 and the 5 per cent level. The 
Closed Ward group was a slightly younger group, on the average. This 
is in accord with the known fact that schizophrenia has an earlier on ... 
set than most psychiat~c illnesses. 
8 Wechsler, De ~ M;...;.;;;anu ..... a...,l. New York: The Psychological. Corp., 
1955. 
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D. The Test Battery 
A mu~titude of' data, in the .f'orm of' psychological. test scores, 
was gathered f'or each subject in" the study. Of the 84 variables which 
were measured, onzy 20 were retained for the f:inal analysis. The 
method of data collection, scoring, selection of the final variables1 
and the statistical transformations of the raw data will be presented 
below. 
1. ~Wechsler Adult Intelligence Scale 
Final variables 1 through 11 were' the eleven sub~ests of the "WAIS. 
The test was administered in the standard way, following the procedure 
outl:ined in the Wechsler Manual. Each patient's protocol was scored 
and raw scores converted to Wechsler's scaled scores. The latter 
scores were used in the analysis. Since Wechsler's scaled scores were 
standardized on a sample many times larger than the present one, they 
are more stable than any transformation based solely on the 60 sub-
jects of this study. Tests of significance were made prior to the 
analysis to ascertain if' the WAIS subtests discriminated among the 
groups, but all WAIS subtest scores were included regardless of the 
results of the analysis. The probability values for the Kruskal-'Wallls 
one-way analysis of variance are given in Table VI. 
All of' the WAIS subtests were used because of' an interest in the 
1rAIS as a diagnostic tool which required t~at all inter-subtest com-
parisons be present in the Rmatrix. Then, too, factor analyses of the 
WAIS are rare in the literature, and factor analyses of subtests o£ 
intelligence scales and Rorschach variables together, are non-existent. 
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TABLE VI 
SIGNIFICANCE OF DISCR][INATION 
BETW.EEN GROUPS ON THE 
Pis between 
.90 and .ao 
.30 and .20 
.20 and .10 
.o5 and .02 
.02 and .01 
.ol and .ool 
less than .ool 
WJIS SUBTE9TS 
WAIS subtests 
Digit Span 
Vooabulary1 Objeot Ass-embly 
Information, Similarities 
Blook Design 
Digit Sym.bol1 Picture Arrangement 
Arithmetic 
Comprehension, Picture Completion 
., ' 
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In order to explore the relationships between Rorschach variables and 
intelligence, all of the subtests should be included. 
The full scale IQ was not included as a variable, even though its 
ability to discriminate among groups was excellent, (P was less than 
.OOl). The correlation between the various WAIS subtests and the Full 
Scale IQ are part-whole correlations, and in general they would be high 
and positive. The presence of these spuriously high correlations in 
the final matrix would have a distorting effect on the factor patterns. 
It is therefore more desirable not to include this variable. This 
same problem comes up later in relation to the exclusion of R (total 
number of Rorschach responses) from the final correlation matrix. 
2. The Rorschach 
-
The remaining variables, numbers 12 through 20, were obtained from 
the Rorschach. Before discussing these variables, some general comments 
on the Rorschach should be made. 
A. ~inistration and Scoring 
Each patient was given the Rorschach, usually after the WAIS had 
been administered. A standard free-association period and a non-leading 
inquiry were included. Subjects were prompted (•1And what else?") if 
'• 
they hesitated after only one response to Card I. They were not encour-
aged after this. 
Each protocol was scored in some 71 scoring categories. The inter-
ested reader is referred to Appendix A for descriptions of the scores, 
scoring instructions, and criteria for scoring. Since these scores are 
not relevant to the present analysis, they will not be discussed here. 
·Multiple determinants were scored when they occurred. For example, 
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Card I - ua bat, it looks l:ike it is flying and it is black the way 
bats are" - scored: W FMf. , FO t A and Popular. Both the FM+ and the 
FC' scores were tabulated. 
Because of the linear dependence of some Rorschach scores on 
others, some special scoring procedures were used which will be men-
tioned here. For example, When FM occurs the associated content score 
is almost always A. The san. e is true of M and H. In this study only 
those A responses which were not also E[were tabulated and used. The 
same was true for those H responses which were not also associated w.i.th 
M. Tm.s procedure helped to control the presence of spuriously high 
intercorrelations which otherwise would have resulted. One should not 
be surprised to find a negative correlation between m and A in this 
study. 
B. The £election of the Rorschach Variables 
Since the final goal of the analysis was to be able to discriminate 
among the three groups, and since the number of Rorschach variables 
which could be used was limited, mainly by computer program restrictions, 
it was decided to include in the matrix only those variables which, by 
themselves, were able to discriminate among the groups.. Each score, or 
combination of scores, was tested by the Kruskal Wallis one-way analysis 
of variance, for its ability to discriminate among the groups. 
~ discrepancy among the sum of ranks for the three groups which 
was great enough to lead to the rejection of the null hypothesis at 
the 5 per cent level of confidence or less, resulted in that variable 
being selected for inclusion in the matrix. Nine Rorschach scores m~t 
this criterion. Table VII summarizes the information about these 
variables. 
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TABLE VII 
RORSCHACH V.ARIABLES SELECTID 
P is bet?teen 
.o5 and .02 
.o2 and .ol 
.o:L and .ool 
Rorschach variables 
A; FCt; All Shading; and All F 
H + Rd~ Fe 
-
Cut· W ~ Populars; FM 
1-
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Table VIII sUllll11al'izes the information about those variables which 
were not selected for. use because they did not meet the criterion .. 
Table IX lists some additional variables which, although they met the 
criterion, were not used for one reason or another. 
It will be noted that the three tables above do not include al~ of 
the Rorschach scores. Many comparisons were not formally made because 
visual inspection showed no differences. Many of the scores appeared 
very infrequently. ,a score which is rare is of little or no value as a 
single discriminator among groups, unless its occurrence is limited to 
one group. Jln example of such a rare score in this sample was the loca-
tion score, d. Only 18% (2 Controls; 5 Open Ward and 4 Closed Ward) of 
the subjects gave this score, and it represented only 5 per cent of all 
responses given. If one is interested in discrimination among groups, 
it is scarcely worth the time and trouble to score these rare variables, 
if they ~e distributed fairly equally among the groups • 
c. Comments on Rorschach Scores Elccluded from Analysis 
Those who use the Rorschach in clinical practice may well be per-
turbed to note the absence of m~ scores which they consider of impor-
tance. Noticeable among the exclusions are the color scores as well 
as F+ and F- form ratings. One should not conclude that because these 
scores 1vere omitted they are not useful discriminators. A number of 
considerations bear on this matter. 
Rorschach scores are often unstable from sample to sample. Some of 
the scores which were discriminators in this sample might not stand up 
on cross-validation. Scores excluded from this stu~ might discriminate 
Pis between 
.95 and .90 
.90 and .ao 
.70 and .5o 
.5o and .30 
.30 and .20 
.20 and .10 
.10 and .05 
TABLE VIII 
RORSCHACH VARIABLE9 REJIDTED 
Rorschach Variables 
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Number o:r Responses (R) 
D f. Dd; D J Total Rare J 
and Pure F 
d + Space + Rare; Anat. + 
- ~ 
·Aanat.; Ad .f. Aobj. + '(A) .f. 
(A~); Totai:Color. : 
FC;, CF f C~ CtF + C'; 
- -
A + Ad. • Blood .:weapons•· , ~ ,
Content Categories;. Fabu-
lized Combinations and Con-
taminations 
W;· M; Aobj.;· Plant 
Clouds 4t Fire 
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T~LE IX 
ADDITIONAL RORSCHACH VARIABLES 
REJECTED 
P d.s· between Rorschach Variable Remarks 
.20 and .10 • F- Rejected in favor of All F, 
where P is between .o5 and 
.o2 .. 
• 20 and ..10 Weighted M 
Not Calculated Weighted FM Rejected in favor o~FM, , 
where P is between· .01. and' 
.ool. 
.10 and .o5 (F.J..) + (F-) Rej ectad in favor of AJJL F, 
where:P ~s between-~05 and 
.o2 • 
• 10 and .o5 Blood f Clouds + 
Fire 
.20 and .10 H + Hd + (H) + (Hd) 
All four of these variables 
.20 and .10 Hd were rejected in favor o£ 
.10 and .o5 Hd f (Hd) 
H + Hd, where P is between 
.o2 and .ol • 
• o5 and .02 ~ H 
94 
among groups in another sample. Different scores T!JJ!J.y be discriminators 
among some populations while not among others. The location score, d~ 
occurred rarely in this hospitalized ~eteran population, and was not a 
discriminator. Yet, this score might possibly be more frequent in a 
college population and then might be a usefUl discriminator between 
that group and groups of veterans. 
Another consideration arises from the fact that there was no inves-
tigation made of the reliability of scoring for ·the scores which were 
not used in this analysis. Scorer inconsistencies or biases ~ have 
contributed to the non-significance of some of the scores which were 
not used. 
!A requirement of scores used in this analysis was that they dis-
criminate among the groups by themselves. It is known that although a 
single score may have little or no discr.i11linatory power by itself, its 
ability to discriminate is often markedly improved when it is used as a 
multiple predictor in conjunction with other scores. Such an awroach 
was not used here. 
One final consideration concerns the sample size. 'When the sample 
size is increased, smaller differences are needed to be significant. 
The small sample sizes used in this study necessitated rather gross dif-
ferences in order to reach significance. I£ larger samples had been 
. 
used, ther~ undoubtedly would have been additional scores which reached. 
signific§_nce. 
other more complex scores have been excluded from this study primar-
ily because of statistical objections. These scores are the ratio and 
percentage scores, such as F per cent;. M:Sum C;. and difference scores; 
\' 
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like FC - (CF + c). Ratio scores are quite unreliable and unstable. 
Statistical treatment of these scores often forces upon them the impli-
cit assumption of equivalence. Many of the statistical problems ,in• 
volved in Rorschach scores h~e been treated by Cronbach.9 
The total nwnber of Rorschach responses (R) was also excluded 
from the analysis. Does not the frequen~ of the scores themselves, one 
might ask, depend upon the magnitude of R? It is undeniably true that 
many of the Rorschach scores are substantially correlated with RJ but 
whether R delimits the frequency of certain scores or not is debatable. 
A very logical case can be made that it is precisely the nwn.ber of 
occurrences in the various scoring categories that determines R. 
Glickstein10 argues that the frequency of the scores determines R• 
Hence the correlation between ~ two scoring categories is spuriously 
inflated, and this inflation can be attributed to' the mutual dependence 
of each of the two variables upon the -third variable, Re Thus, he wouJ.d 
hold the variance of R constant through the statistical device of par-
tial correlation, and factor analyze the partials. Naturally this will 
radically alter the factor pattern resUlting, but ~lickstein claims the 
factor structure resulting from factoring the intercor.relations results. 
in severe distortion. 
9 Cronbach, L. J. Statistical Methods Applied to Rorschach Scores: 
A Review. Psych<?,! .. ~ •. , 1949, !!§., 393-429. 
10Glickstein, M. A Note on 'Wittenborn's Factor Analysis of Rorschach 
Scoring Categories. i• consult. Psychol., 1959, §J 69-75. 
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Wittenborn holds that the number of responses in the various 
scoring categories determines R. Since the variance of R is generated. 
by the variance of the scoring categories_, he regards the relationship 
between ~ response category and R as a part-whole relationship. One 
very simple way of controlling the distorting effect of R on factor 
patterns is to eliminate R from the total matrix of intercorrelations. 
Wittenborn did not do this because he was interested in identif.y-
ing a factor of productivity, which would be heavily weighted on R. The 
present study had no such focus of interest and so Rwas not included in 
the final. matrix. 
D. Transformation of the Rorschach Variables 
The distribution of most Rorschach scores is definitely not normal 
in the general population, which immediately raises the question of t~ 
transformation of the data. The obtained distributions were either of 
bhe Poisson type or else of a distorted normal form, markedly skewed 
in a positive direction. This is a reflection of the fact that m~ 
Rorschach scores do not occur at all in many records and on:cy- in small. 
quantities in the remaining records. 
The inferential use of most of the statistical methods involved in 
this study require at least an approach to normality of distributions. 
Transformations were applied to the Rorschach scores which in most cases 
not only stabilized the variances but also made the data more nearly 
conform to a normal distribution. It was, of course, impossible to 
l.lwi ttenborn, J. R.. Some Conments on Confounded Correlations among 
Rorschach Scores. J. consult. P.sycho2., 1959, 23, 75-77• 
- . -
. ' 
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transform some of the variables to normal distributions and there ?Tas 
good reason to believe the parent distributions which were sampled 
were non-normal arzywa:y. 
Those Rorschach distributions Which were of a Poisson type ~ere 
transformed by the Freeman-Tukey transformation. The remaining distri-
butions, which were markedly skewed in a positive direction, were trans-
fo:rmed by a log transformation, actually th,e log of the score plus one. 
The variables transformed by the first method were:: Cut w, Fq•, 
Ali Shading, Fe, and H + Hd. Those transformed by the log method were: 
All F, FM, and A. The remaining variable, the Illl1llber of Popular res-
ponses,. was a close approximation to a normal distribution and no 
transformation was made of the raw data for this variable. 
At present there is no completely satisfactory method of statis-
tically treating Rorschach scores. Those who choose to study it are 
continually beset by difficulties similar to those encountered here.? 
As Wittenborn sums up the possibilities:: 
"At present one has the unhappy choice of study:i.ng the 
Rorschach •as it is 1, of studying it 'as it isn•t•, or 
of ignoring it altogether ... 12 
~:t:d., P• 77 • 
-
CHAPrER V 
THE RESULTS 
The entire analysis of the data was performed on an IBM 650 com-
puter at the Boston Universi~ Statistical Laboratory. The results of 
the analysis are· such that they may be most conveniently presented in 
a series of tables. 
Table X shows the means and standard deviations of the WAIS sub-
tests. The subtests were standardized by 'Vfechsler to have a mean of 
ten and a standard deviation of three. It should be noticed that the 
Comprehension and Vocabulary subtests have higher means than the rest 
of the subtests. This may refiect a systematic scoring bias. The 
large standard deviation of the Comprehension subtest refiects the ex-
treme differences which occurred as a result of including the Closed 
Ward group, since many members of this group ha.d very low scores on this 
subtest. 
The corresponding parameters for the Rorschach variables are given 
in Table :xr, in their raw form, since in their transformed state these 
values are not readily apparent in their significance and meaning. 
!lso worthy of note is the low mean for Digit Symbol, as well as 
its small st~dard deviation. Impairment of this test is not an unusual 
occurrence in psychopathological groups. The latter value suggests 
generally that this impairment was not solely a function of aqy one 
group. 
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TABLE X 
ME.ANS AND STANDARD DEVIATIONS 
OF WAIS SUBTESTS a 
Subtest Mean Standard Deviation 
l. Information 10.78 2.79 
2. Comprehension 11.18 3e9.3 
3· Arithmetic~ 10.7.3 3el5 
4. Digit Span 10.35 2.78 
5. S:bnilarities 9.43 2.97 
6. Vocabulary n.os 2.86 
7. Digit Symbol 8.oo '2.59 
a. Picture Completion 9e77 2.80 
9. Block Design 9.93 2.90 
10. Picture Arrangement 10.00 2.86 
u. Object Assembly 9.38 3e38 
ain all instances, N = 60. 
1. 
2. 
,3. 
4. 
5. 
6. 
7· 
a. 
9. 
Score 
CUtW 
Populars 
lfM 
H + Hd 
Fe 
A 
FCI 
TABLE XI 
MEDIANS AND R~GFS 
OF RORSCHACH SCORESa 
Median 
2 
6 
2 
1 
0 
4 
0 -
.9Ul Shading 1 
AllF 8 
ain all instances, N : 60. 
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Range 
0 .;, 6 
0 - 12 
0- 14 
0- 6 
o-6 
1-11 
o-6 
0-4 
1 -·51 
-' 
lOl 
It would be of interest to compare the intercorrelationsmatri:x: of 
WAIS subtests obtained in this study with that same matrix of corres-
ponding values as reported by Wechsler from his standardization data. 
Table XII gives this comparative information. The first ntunber for 
each pair is the correlation coefficient obtained in this stuqy1 for 60 
males, ages 17 to 55. The number in parenthesis for each pair is the 
correlation coefficient reported by Wechsler for 150 males and 150 
females in the age range of 25 to 34• The very close correspondence be-
tween the two sets of coefficients is remarkable. Two exceptions to the 
overall agreement should be noted. Both the Picture .Arrangement and 
Object Assembly subtests show practiallynegligible correlations with 
the verbal subtests, but retain their excellent agreement with the per-
formance subtests. These discrepancies may also be a function of the 
schizophrenic group. This group had generally erratic verbal responses 
and gave especially pecu.J±ar and bizarre at'!Smjrs on Object Assembly and 
Picture Arrangement.. They frequently obtained low scores on these two 
subtests. 
The basic data for the analysis, the 20 by 20 variable intercorrel.a-
tion matrix, is given in Appendix B. The values in the table are correct 
to three decimals;· the decimal point before the first digit has been 
omitted for convenience. For an N of 601 a correlation is significant 
at the one per cent level if it exceeds e330; at the five per cent level 
if it exceeds .254. 
If this matrix is partitioned into sub-matrices, some interesting 
differences between the tests become clear. For the sub-matrix com-
prising the 55 WAIS intercorrelations:: 43 of the values are significant 
\ . 
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TABLE XII 
COMPARISON OF WAIS 
SUB TEST INTERCOR."R.ELATI01'1S a 
I G A S DSpan v DS PC BD PA 
b 
69 c 
Comp. (~0) 
54 56 
.Arith. (66) (49) 
72 68 64 
Simll. (70) (62) (55) 
(50 42 53 62 
n. Span (53) (40) (!1.9) (46) 
81 69 53 73 49 
Vocab. (81) (73) {59) (74) (51) 
56 58 55 48 42 52 
D. Symb. {57) {44) {43) (53) {41) {60) 
52 52 43 42 32 33 66 
P. C. {67) (56) (50) (56) (39) (61) (48) 
56 53 52 46 32 47 60 66 
B. D. (58) (49) (51) (52) (39) (53) (47) (62) 
29 38 38 32 20 18 51 68 60 
P • .Arr. (62) (57) (49) (52) (47) (62) (51) (57) (58) 
14 20 14 08 09 08 43 51 61 56 
Obj. A. ('45) (43) (37) (39) (30) (43) (44) (54) (61) (52) 
aJll numbers in this table are two digit correlationa~oefficients. The 
decimal point has been omitted before the first digit for convenience. 
bThe first numbers of each pair is the correlation value obtained in this 
study on 60 males :in the age range 17 to 55 • Two thirds of this group 
are neuropsychiatric patients whereas 1fechsler1s subjects were all:" 
normals. 
cThe number in parentheses of each pair is the correlation value reported 
by Wechsler (Adult Intelligence) for 150 males and 150 females in the 
age rcnge of 25 to 34• 
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at the one per cent level; 4 additional. ones at the five per cent level; 
· the remain:ing 8 are not significant. The fact that there is a large 
degree of over~ap in what the subtests are measuring is clearly demon-
strated. 
For the 36 intercorrelations of the Rorschach sub-matrix:· 5 are 
significant at the one per cent level;; 5 additional ones at the five per 
cent level,;; 26 vaJ.ues do not reach significance at all. Compared to the 
WAIS, the Rorschach is an extremely heterogeneous test. It is certain, 
too., that ma.ey of these correlations are spurious, owing to the Rorschach 
practice of scoring each response four times: for location, deter.minant, 
content, and pop~arity. The specific methods of scoring adopted for 
this study have produced some further artifacts. :For example 1 including 
only those A responses which were not also 1M has forced the lM and A. 
correlation to a significant negative value (-.286). At the same time, 
it has introduced a new linear dependence, of A. and F1 resulting in a 
substantial positive correlation between these two variables (.510). 
That is1 since A. was prevented from being associated with liM, the over-
whelming bulk of its association will not be with F • 
The last sub-matrix is comprised of the 99 correlations of WAIS 
" 
with Rorschach variables. Of these values., 7 are significant at the one 
per cent level; 16 at the 5 per cent level in addition to those at the 
former level; 76 do not reach significance. While these results are 
. 
substantial.ly greater than chance, the overlap between the two tests is 
not remarkable. In £act, the bulk of the overlap is confined to four 
Rorschach variables (ro•, Fe, H f. Hd1 Pop.). AllL 'WAIS subtests except 
Digit Span have at least one significant correlation with some Rorschach 
variable. 
104 
It is of interest to note that FC1 and Populars are significantly 
correlated equally often with the verbal and performance subtests .. The 
significant correlations for H + Hd are restricted solely to verbal sub• 
tests, and in each case are negative in direction! The variable Fe, has 
significant correlations only with performance subtests. 
The total correlation matrix was completely factored by the method 
of principal components, using a General Electric Eigenvector computer 
program., The fact.or loadings which comprised the computer output were 
rescaled so that the sum of squares of the loadings equalled the latent 
root. This was a convenient scale to use since the square of the loading 
for each test on any factor, expressed the contribution of that test to 
the total variance accounted for qy the factor. 
Appendix C records the scal~d factor loadings for each variable on 
all twenty factors. The next to the last row of the table shows the 
per cent of the total variance accounted for by each factor. The last 
row is the cumulative per cent of the variance accounted for by all the 
factors up to that point. It is easily seen that the first three fac-
tors have accounted for over half the variance. 
If a value of .35 or greater is selected as being significant, then 
with one exception, all of the significant loadings are confined to thee 
first nine factors. The exception is factor XIV, where Comprehension 
obtained a weight of .4o6. This loading may be a statistical artifact, 
a chance occurrence. The last eleven factors are probably residual fac-
tors and not significant. However, since the Comprehension subtest was 
one of the best WAIS discriminators between groups, as empirically found 
in the selection of the variables to be used in this study, it was 
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decided to retain this £actor £or further statistical analysis. 
Ten £acto:t,>s, the first nine plus £actor fourteen were selected 
£or the next step in the analysis. These ten £actors accounted for 
86.69 per cent o£ the total variance. Factor scores were obtained £or 
each person on the ten factors. Since the nature of the £actor weights 
is such that they have to be applied against standard scores~ the orig-
inal data were transformed. A computer program transformed the data 
to Z scores~ 'with a mean of 5o and a standard deviation of 10. In a 
series o£ matrix mUltiplications, the factor weights were multiplied 
against the standard scores, yielding a set of ten factor scores £or 
each sub3ect. A computer check showed the correlations among the ten 
scores to be zero, with a high degree of accuracy.. This demonstrated 
that the factors were orthogonal and the ten sets o£ weights were un-
related. 
Before preceding with the next step in the analysis, it would be 
of interest to digress for a moment. Having obtained £actors from WAIS 
and Rorschach variables, it would be unfortunate not to utilize this in• 
formation fully, i.e., to rotate some of the £actors to obtain psychol-
ogical significance. It was therefore decided to rotate the first six 
£actors. Each of the 15 pairs of factor~loadings were plotted against 
each other and then rotated when necassar,r. In all, eight graphic 
rotations were performed with the following criteria serving as guides: 
(1) orthogonality would be maintained; (2) the number of positive 
loadings would be max:i.mized; {3) rotations would be made through ob-
vious clusters. Knmvledge of previous factor analytic: work was also a 
useful aid in determining the rotations. 
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In each case of rotation, the angle through which the axes were 
rotated was carefully measured. The sine and the cosine of the angle 
were used to set up a transformation matrix. All eight of the matrices 
were multiplied together to obtain the final transformation matrix •. 
This product transformation matrix was then premultiplied by the unro-
tated factor matrix, and the resulting matrix gave the final rotated 
factor structure. ·A discussion of the interpretation of these factors 
will be presented later. 
Returning now to the relevant analysis of the data, the factor 
scores which were computed served as the flrawrr data for the discrilninant 
function analysis. .1 computer program was used to obtain the solution 
to the discriminant fUnction problem. The output of this program was 
two eigenvectors of a matrix; the elements of these vectors were the 
discriminant weights which were being sought. l.'li th three groups there 
can be only two discriminants and these will completely exhaust the 
total variance. The first discriminant accounted for approximately 87 
per cent of the variance. The second discriminant absorbed the re-
maining ]3 per cent. The discriminant weights for the ten factor scores 
are given in Table XIII. They are scaled so that the largest element is 
one; all other l3lements of the vector have been divided by the largest 
element. These weights differ from the factor analysis weights in that~ 
' 
unlike the latter~ they are raw score weights, and may be applied direct-
ly to the factor scores to obtain a pair of discriminant scores for each 
of the subjects. 
Before obtaining discriminant scores it is necess.ary to test the 
significance of the discrimination. One or the other, both, or neither 
. \ ' 
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TABLE XIII 
DISCRIMINANT VECTORS 
Vector I Vector II 
Factor 
Score 
I .0633 .0025 
II .0383 -.2784 
m -.1.119 -.3620 
IV -.1219 .0630 
v -.0812 1.0000 
VI .o5l2 .7235 
VII .2301 -.2658 
VIII ... 3048 .0618 
IX .0807 .5089 
x: 1.oooo .9866 
%Variance 86.8 13.1 
Cumulative % 86.8 99.9 
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of the discriminants ma;r be significant •. Chi-square is used to test 
the significance. The results of the tests are presented in Table 
XIV • First, the total discrimination was tested and found to be sig-
nificant beyond the one per cent level. With this the case, the first 
discriminant ma.y now be tested. It, too, was significant beyond the 
one per cent level. With this positive finding, one can then procede 
to test the second discriminant. This was also significant, but to 
a lesser degree. In this case, Pwas significant between the two per 
cent and the one per cent level. It can be concluded that the discrim-
ination is· significant in both dimensions. Since a two-dimensional dis-
criminant space is needed fUl~ to describe the variation among the 
group centroids, both sets of discriminant scores have to be computed• 
The discriminant weights were multiplied directly against the 
factor scores; the computer output was the desired set of two discrim-
inant scores for each person. The original twenty-dimensional test-
variable space has now been reduced to a two-dimensional discriminant 
space. It would consume too much space to reproduce here the discrim-
inant scores for each subject. Instead, Table XV presents the means 
and standard deviations of the two scores for each of the three groups 
and for the total group. The dispersion between the group means has 
been maximized. 
A machine check on the correlation between the tvfo scores for the 
total group showed this value to be -.0001. Since the two sets of 
weights are orthogonal, the correlation between them should be zero in 
the total group. The obtained value is, of course, an excellent approx-
imation to zero. 
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TABLE XIV 
TESTS OF SIGNIFICANCE OF 
DISCRIMINANI' VECTORS 
Source DF Residual Lambda (N-G) Significant at 
Total 20 157.4a P less than .01 
Disc. I 11 9 136.7b P less than .ol 
Disc. II 9 0 20e7° P between .o2 
and .ol. 
~his value obtained from multiply.i.ng the trace of w·lA 
(2. 7611) by N•G (57)• 
bThis value obtained from multiplying Lambda 1 (2.3983) 
by 57 (N-G). 
c.rm.s value obtained from multiplying Lambda 2 (0.3628) 
by 57 (N-G)e 
Group N 
Control-
Normals 20 
Open !fard 20 
Closed Ward 20 
Total Group 60 
TABLE XV 
MEANS AND STANDARD DEVIATIONS 
OF DISCRIMINANT SCORES 
- \ 
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Discriminant I Discriminant II 
Mean s.d. Mean s.d. 
23.76 ~.68 -52.80 15.63 
18.27 3e34 -29.38 20.95 
10.40 3.59 -50.17 14.98 
17.48 6.52 -44.ll 20.30 
1lJ. 
Continuing with the aim of discriminating among groups, each 
. 
person 1s discriminant scores were plotted on a graph. JUs o plotted 
were the means of the groups and the total mean. This plot of values 
is shovm in Figure III. Tvro lines were then visually fitted which 
divided the discriminant space into three parts. This tripartite divi-
sion yielded the maximum possible correct classification of individuals 
into groups. Area I is for Normal Controls; area II for Open Ward 
patients; and area III for Closed Ward subjects. This procedure re- · 
sulted in 92 per cent overall correct classification. The classifica-
tion information contained in this graph is summarized in Table XVI. 
This two-way table lists the original criterion groups on the left and 
the corresponding groups resulting from the discriminant function an~-
sis along the top. Two Closed Ward, one Open Ward, and two Normals 
were mis-classified by this procedure. The percentage of correct class-
ifications within the three groups was:: Normals 90 per cent; Open 
Ward 95 per cent; and Closed Ward 90 per cent." No Normal subject was 
mis-diagnosed as a Closed Ward patient, nor was any Closed Ward patient 
mis-diagnosed as a Normal subject. 
It can be concluded that the statistical techniques used here have 
resulted in a very excellent description of this par·bicular sample• 
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TABLE XVI 
CLASSIFICATION OF SUBJECTS 
INTO GROUPS 
Discriminant Function 
Tripartite Classification 
Normals ow ow 
18 2 0 
1 19 0 
0 2 18 
19 2.3 18 
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Per Cent 
Totals Correct 
20 90 
20 95 
20 90 
60 x: 92 
CHAPTER VI 
DISCUSSION OF THE RESULTS 
....... ;;..;;.....--..-.. ... - -
A. The Factor Analysis 
The first aspect of the results upon which attention will be 
focused is that which deals with the factorial ?omposition of th~ WAIS. 
As can be seen from the unrotated factor matrix, ,Appendix c, Eactor I 
was overwhelmingly an intelligence factor .. To a lesser extent, WAIS 
- . . 
subtests load on Factors II, III, and IV • Upon rotation, significant 
WAIS loadings disappear from all but the first two factors. 
An extended vectors plot, obtained by dividing the loadings on the 
unrotated factors, II ~d III, b,y those of Factor I, and th~n plotting 
the loadings of II against III , is shown in Figure IV • This graph 
e e 
clearly reveals a bi-polar dimension which opposes the Verbal tests 
against the Performance tests. 
I£ Factor I were plotted against Factor II, and the axes rotated, 
the result would be two ver,y distinct clusters. Factor I would ]ose its 
apparent generalit,y and become a clear Verbal Factor. Factor II would 
be a distinct 'erformance factor.. The best rotation would not be an 
orthogonal oneJ oblique axes would be more accurate. Nevertheless, an 
orthogonal rotation will be sufficient for the purposes of this stuqy. 
The rotated factor matrix is given in Table XVII. 
The Verbal F~ctor, rotated Factor A, was most typified b,y Vocabular,y, 
Information and Similarities. However, Comprehension, Digit Span and 
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TABLE XVII 
a ROTATED FACTOR MATRJJC 
Variable A B c n E F h2 
1 .. In£. 847 246 026 -057 ll4 01.3 7950 
2. Comp. 669 .381 174 
-267 207 044 7391 
3· Arith. 658 .3.38 -280 
-221 -13.3 189 7279 
4. S,imil.. 812 20.3 058 
-298 124 004 8081 
5. D. Sp. 67?2 167 102 
-190 -323 143 6508 
6. Vocab. 874 092 034 -012. 296 089 869Z: 
7. D. Sym. •. 484 6,33; 067 -o5o 109 184 6877 
a. P. C. 327 798 
-028 
-036 -035 
-037 7484 
9. B. D. 447 742> toci.O 139 -0.30 
-004 7707 
10. P. A. 010 816 
-220 
-I44 128 
-120 7659 
11. o •. A. 
-038 797 016 3m 09.3 -100 7542: 
12. CiitW 
-088 034 
-157 -556 -600 -202 74.35 b 026 
-856 104 969 
-181 1,3. Low F 19.3 8190 
14. FM 
-064 104 
-319 -556 -021 586 7696 
15. FCt 108 276 077 
-614 522: 
-140 7628 
16. Shad. 
-041 l3J 
-304 
-303 779 105 8215 
17. Fe 
-10.3 519 39.3 
-312 -020 050 5.347 
18. b 040 237 
-626 262 103 577 8618 Low A:. 
19. btf 424 000 
-622 
-094 -053 -518 8466 
20. Pop. 
-052 591 
-005 
-599 -047 -077 7189 
aThe decimal point before the first digit h~ been omitted. 
bThis variable was reflected before rotation. 
Arithmetic all had substantial loadings on this factor. It is of interest 
to note that Digit Bymbol1 which in Cohen's anal;vsis appeared only as a 
separate and specific factor, received a significant loading in this 
study on the Verbal Factor. Block Design also loaded significantly on 
this factor. Some additional connnents will be made about these two sub-
tests when Factor B is discussed. 
The sole Rorschach variable which weighted on rotated Factor A was 
H i Hd. This variable was reflected before rotation so it is really law 
H + Hd which received a positive weight here.. The original variable1 
the number of H t Hd responses, weighted negativelz on Factor A. Hence, 
a high H f Hd Score, when such score does not occur associated with M11 
is a contraindication of a high Verbal IQ. This finding has some rather 
specific implications for Rorschach studies ~ch reported low or non-
significant correlations between human responses on the Rorschach and 
intelligence. The lack of positive results may be a function of the 
following considerations. 
1. Failure to divide intelligence into Verbal alld Performance 
functions, since this study suggests human responses (not M) are inversely 
related to Verbal intelligence, but bear no relationship to Performance 
intelligence. 
~. This stuqy suggests that human responses should be divided into 
two parts; one part those responses associated· with M; the other those 
responses not associated withM. If one grants that M is a predictor of 
1It will be recalled that only those H and Hd scores not associated 
with M were tabulated and used in this study. 
\ 
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intelligence, then to a J.esser extent., lmman responses associated with 
M., and hence·· to some degree~ correlated with M, will also predict intel-
. . 
ligence. But it:, as this study shows, those lmman content responses not 
associated with M are inverse predictors of' verbal intelligence, then if 
human responses are not divided into two parts, but instead used as one 
category, there will be a tendency for them to cancel. each other out, 
resUlting in non-significant correlations with intelligence. 
3• By- inference, this study- suggests that certain lmman responses 
are positively associated with intellige~ceb,y Virtue of' their dependence 
upon M. When that dependence is removed, they are inverse predictors. 
a. .As a digression, it was possible in this study to obtain the 
correlations· between· the number of' M responses and the WAIS subtests. 
There were no signif':i:cant correlations wi'th any verbal subtests. The 
correlation of' M with Digit Symbol. was significant at the o_ne per cent 
level. {.387). Correlations with Pi-cture Compl.etion., Block Design, and. 
Picture Jrrangement were all. significant at the 5 per cent level (.308; 
. . 
.277; and .278, respectively-). The correlation with Object Assembly 
(.054) was not signif'icant. M was 100re closel;y' related to Eer£o~.<l~ 
than to verbal inte~ligence. 
The performance factor, Factor B_, was most typified by Picture 
.krangement, closely followed by Picture Completion and Object Jtssembly. 
. . 
Block design and Digit Symbol. obtained smaller, but signifi?ant, J.oadings 
on this £actor. This factor is similar to Cohen's with the notable 
exception that Digit Symbol and Picture Completion appear on this Per-
for.mance factor, and not, as Cohen found, o~ as specific factors. 
- . 
ll9 
• 
Digit Symbol and Block Design weight significantly on both rotated 
Factors A and B. The extended vectors plot of the unrotated f~ctors, 
(Figure IV) also showed these two tests fell between the Performance and 
Verbal clusters, although they tended to be closer to the Performance 
cluster. It is possible that an oblique rotation would cause the over-
lapping to disappear. In this rotation~ at least, they seem to have 
elements which partake of both factors. 
Factor B also has a small, significant loading on a 1NAIS Verbal 
subtest, Comprehension. Substantial Rorschach loadings are contributed 
to this factor bw Fe and Populars. It is not apparent why these Rorschach 
scores should load on the non-verbal factor. Perhaps the similarity of 
these two variables to the WAIS performance subtests lies in the simpli-
city of the perceptual process involved (visual comparison of similarities), 
and in the lack of necessity for utilizing ~ great degree of verbal 
facility in formulating or elaborating the responses. No :i"ationale 
readily presents itself for the inclusion of Comprehension on this factor. 
There was no indication in this study of a memory factor. Instead, 
. . 
Digit Symbol, Block Design, Digit Span. and Arithmetic, which often com-
.Prise this factor, all received weights on the Verbal and Performance 
factors. 
None of Cohen's analyses of theWAIS used psychoneurotic and schizo-
phrenic subjects, so his results cannot be compared directly with those 
of this stuqy. One can only conclude that the presence of Rorschach 
variables in the original matrix has altered the factor structure of the 
WAIS. 
120 
A. second focus. of interest is the overlap bet~reen the WAIS and the 
'Rorschach in the rotated factor structure. :For the two intelligence 
factors, it was found that: 
1. The absence o:£ H ~ Hd (non-M) responses was related directly 
to Verbal intelligence, and 
2. the number of Fe and Popular responses was related to Per:£ormance 
or non-verbal intelligence. 
These findings represented the sole extent of the overlap between 
the WAIS · and the Rorschach. One should not conclude that the "Rorschach 
is not a satisfactory predictor of intelligence. The majority of the 
more conventional scores, cited in the literature as being related to 
intelligence, were n,ot used in this a.nalysis. At the time this study was 
\ f" .. t1 ; 
done# the available computer programs limited a factor analysis to a 25 
; . 
by 25 matrix. Thus it was inq:>ossible to include more than a few of the 
many inq:>ortant Rorschach scores. At the present time, a working program 
has been developed for the IBM 704 computer which will handle a consider-
ably ~arger matrix (up to 100 by 100) • It would be worthwhile to inves-
tigate the overlap of the WAIS and Rorschach by factor analysis, using 
as many Rorschach scores as possible. 
The remaining four rotated £actors are essentially Rorschach factors. 
Factor C, in tenns of unrefl.ected variables, was composed of high positive 
loadings £or F 1 A", and H + Hde A. smaller loading was present for Fe. 
This factor seems to represent a common Rorschach protocol. The pattern 
was that of a tn>icaJ. closed ward (schizophrenic) patient. Table XVIII 
will help to make this clear. This table shows the total number of res-
ponses in each of the four variables obtained by the three: groups. 
Rorschach 
Variable 
F 
A 
H + Hd 
Fe 
TABLE XVIII 
FR~ENCIE3 OF RORSCHACH VARIABLES 
LOADING ON FACTOR C 
Control Open Ward Closed Ward 
143 J.87 250 
79 69 ll2 
12 30 36 
23 1.3 7 
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Loading 
.856 
. 
• 626 
.622 
. 
.393 
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The pattern £or the Closed Ward shown in Table XVIII is clear. 
Factor C was thus named "Closed Ward Rorschach Pattern"• The greates·t 
contrast on this factor was between the Closed Ward group and the 
Controls. The pattern reflects a Rorschach r~cord that is clearly sterile 
and unimaginative in determinants and content. 
Factor n, if the factor is reflected, loads positive~ for cut w, 
m, FC' am.d Populars. Table XII: reporlis the total frequency of these 
scores for each of the three groups. . 
This would seem to suggest that the factor is a 11Normal Rorschach 
Pattern"• The sharpest distinction on this factor is between the Normals 
. 
and the Closed Ward group. The clinical picture presented by this 
pattern is that o£ an individual who. is reasonably conventional in his 
percepts. ~though at present mildly anxi~us and depressed, these affects 
are adequately integrated into the total pe~sonal~ty, and have not 
resulted in any gross personalit,r disorganization• 
Factor E was not so cJ.ear as the other factors. It had only three 
significent J.oadings. These are given in Table XX along with the fre-
quencies £or the variables. 
In this factor a negative weight £or cut W is combined with high 
positive weights for FC' and Shading. This pattern seems to correspond 
most closely to an Open Ward pattern. It was named fl0pen Ward Rorschach 
Pattern A"• The greatest contrast on this £:actor is between the Open 
Ward Group and the Controls. 
It is extremely difficult to form a clinical picture from this factor. 
It seems to reff.lect the presence of anxiety, expressed not in over concern 
Rorschach 
Variable 
CutW 
FM 
FC' 
Populars 
TABLE XIX 
mEQUENCIES OF RORSCHWH VARIABLES 
LOADING ON FACTOR D 
Control Open Ward Closed Ward 
60 .3.3 .38 
60 72 29 
-
26 18 6 
142 107 95 
12.3 
Loading 
.556 
.556 
.614 
.559 
Rorschach 
Variable 
CutW 
FC' 
Shading 
TABLE :XX 
FREQUENCIES OF RORSCHACH VARIABLES 
LOADING ON FACTOR E 
Control Open Ward Closed Ward 
60 33 38 
26 lB '6 
16 29 JJ. 
124 
Loading 
-.6oo 
.522: 
•779 
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with the integrity of the entire ink blot, but rather in the attention 
paid to the shading nuances of the blot. To this extent, the anxiety 
may well stem from a situation involving the subtle perceptions of 
relationship with others. In the case of the previous factor, the 
anxiety might involve events in the patient's life., such as his hospital-
. -
ization for surgery, a threat to bodily-integrity, and the like. 
Factor F is likewise not so clear as the other factors.. Its signi-
ficant loadings and the frequencies of the Rorschach variables for the 
three groups is given in Table XXI. 
Since the closest resemblance in pattern again ~ eemed to be with 
the Open Ward group, this factor was named 110pen Ward Rorschach Pattern 
B". The greatest contrast on this factor was between the Open Ward group 
and the Closed 'lard group. 
This factor pattern provides very little from which to form a olin· 
ical picture. It might suggest a character problem in a rather impulsive 
and immature individual. Such a person would have difficulty in estab-
lishing any sort of meaningful or sat:i.sfying relationships with other per-
sons. 
No attempt will be made to attach any further psychological signifi-
cance to the patterns identified here. Certainly the patterns raise maqr 
clinical speculations which could well be made the object of further 
investigation. 
B. The Discriminant Function 
The tests of significance of the discriminants reported in the Results 
showed both of them to be significant. It is, therefore, necessar.y to have 
two dimensions to contain the variation of the group centroids. This 
Rorschach 
Variable 
FM 
A 
H + Hd 
TABLE XJcr 
FREQUENCillS OF RORSCHACH VARIABLES 
IiOADJNG ON FACTOR F 
Control 
6o 
79 
12: 
Open Ward 
72. 
69 
30 
Closed Ward 
29 
36 
126 
Loading 
.586 
-.577 
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finding supports the bWothesis that the "neurotic" and "psychotic"! 
disorders lie aJ.ong different and independent dimensions. 
When persons are given two scores, one for each dimension, and 
these scores are plotted in a discriminant space which is divided into 
three parts, group membership can be determined with 92 per cent overall 
-accuracy • It can be concluded that the statistical techniques used in 
this study have realized their ul.timate aim with a degree of success 
wellL be.yond 81J'3" chance occurrence. Psychiatric diagnosis has been 
successfully accomplished from psychological test scores. 
There are, however, two reservations to be made. The first is that 
usually some statistical procedure can be found which will describe any 
sample with a .fairly high degree of accuracy. The second is that this 
success i§ often the result of capitalizing upon chance fluctuations 
within the sample. Cert;~inly the univariate method of selecting the 
nine Rorschach variables to be used in this study took advantage of such 
chance fluctuations. 
c. .IJJ. ~her Investigation 
For the reasons mentioned, it was decided to select a new sample 
o:f! subjects and observe how the methods of analysis already outlined. 
described these persons. A procedure of this type is generally termed 
a cross-validation stu.dy" • The pm:pose of such a study is the validation 
of the findings of the initial study. 
Strictly ~eaking1 the procedure to be reported here was not a 
cross-validation study. Its main purpose was not to vaJ.idate the find-
ings, but to clarify them, by exploring in greater depth the meaning of 
the discrindna.tion and its limitations. The procedure might be seen as 
128 
analogous to the method of "testing-the-limitsn, to use Rorschach par-
lance. 
It is a curious paradox that if the use of psychological tests to 
correctly diagnose psychiatric patients had been clearly demonstrated 
by this study and supported to the same degree by a cross-validation 
study, an inescapable conclusion would have been that the criterion 
measure, the Psychiatric Rating Scales, were also excellent diagnostic 
procedures .. 
The usual research situation that one faces is that the present 
measures of a criterion are unsatisfactory. They m~ be too time con-
suming, too cost~ or too complex to measure. Hence, one searches for 
other variables which are generally simpler or short-cut measures to 
predict the criterion. If such measures can. be established as valid 
and reliable, a great saving in time and energy can be accomplished in 
the future by using them to predict the criterion rather than having to 
use the more complex measures. In this study, the reverse was true. 
The criterion measure 1.'\l'as simple and required only familiarity with the 
patient's behavior over a period of a week or so, and 15 to 20 minutes 
to rate the patient. An additional 20 minutes were needed to score 
the scales and then the results revealed the patient's degree of pathology. 
B.Y contrast, diagnosis through psychological testing involved at 
least two hours of test'ing, another hour to score the protocols, and at 
least another hour to compute a person's discriminant scores and to plot 
them. Clearly it is much easier to diagnose a person through using 
rating scales of his pathological behavior. Of course, the latter proce-
dure provides virtually no information about personality or dynamics. 
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One of the aims of a further study was to see if diagnoses could 
still be made if the original criterion was relaxed. In its place 
would be substituted (1) knowledge of the physical location of the 
... .,.. 
patient (i.e.~ on a Closed~or Open Psychiatric Ward)~ and (2) information 
about his admission symptoms or symptoms at the time of referral for 
testing. 
To select a new sample of psychiatric patients, the testing files 
of the Boston Veterans ~stration Hospi~al w~re progressively 
se~ched and each record which had a complete WAIS and Rorschach was 
taken out. After a sanple of about 25 was gathered, the cases were div-
ided into two groups, depending upon whether ·!ihe patient.,had been assign-
ed to a Closed or an Open Ward.. The pb;y"sician' s referral sheet was· 
scanned and a clinical judgment was made as to whether the symptoms 
given there were equal in degree to the pathology level of the original 
criterion groups. This resulted in the selection of nine Open Ward and 
eight Closed Ward c~ases. 
Examples of typical Closed 1fard cases selected were: fldepressed, 
paranoid potential and suicidal ftttempt 11 and "confused, auditory hallu-
cinatio~, flat affect, and grimacing." Typical Open Ward cases were: 
n:reelings of unreality, confusion~ and inability to think" and "impulsive, 
unstable work. record, infantile, dizzy spells, and dependent"• 
Seven control patients were also selected. The subjects all came 
from the Rehabilitation section of the Boston Dispensar,r. These subjects 
were tested as part of the over-all industrial reh~oilitation program. 
Discriminant scores were calculated for each person, using the :rae-
tor and discriminant weights which resulted from the analyses performed 
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on the original samp~e. The results were then p~otted, as shown in 
Figure V • The discriminant space has been divided into the three parts 
which resulted from .the initial stucw. Tab~e XXII sll11UII.ai'izes the dis-
crimination by groups shown in the graph. 
It can be concluded that the overall correct classification of 37.5 
per cent (~) is not significant~y different from chance expectations, and 
(2) represents grossly discrepant results from the initial study. There 
are certain irregularities which should be note<f. First, the discrepancy 
is great between the three groups in the efficien~ of classification. 
The per. cent of correct classifications is ~ess than~ per cent for the 
Normal and Open Ward groups. Classification is excellent in the Closed 
Ward group, r e~ching almost 88 per cent correct. This last value does 
not differ appreciably :from that i'ound in the initial study (90 per cent) • 
The second irregularity is that the centroids of the Open Ward and 
the Normal groups, considering the first discriminant dimension only, 
have almost exactly reversed the positions they occupied in the initial 
study. The Norma~ centroid falls within the Open lfard space, and vice 
versa. 
The first impulse is to conc~ude that the outcome of this further 
study completely negates the results of the first study. Such a con-
clusion could not be further from the truth. The results of this addi-
tional stuqy actual~y contribute substantially to confirming and reso~v­
ing some questions raised by the initial work. 
In order to c~arii'y this statement, the question must first be 
posed and answered as to what it is that the first discriminant represents. 
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TABLE :xEI 
CLASSIFICATION OF A NEW SAMPLE OF 
SUBJECTS INTO GROUPS 
Discriminant Function 
Tripartite Classification 
Normals em cw Totals 
1 3 3 7 
6 1 2 9 
0 1 7 8 
7' 5 12 24 
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Per Cent 
Correct 
14.3 
ll.l 
87.5 
x: 37.5 
II 
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Consulting Table XIV w:ill not provide any answers. The vectors listed 
there CD:"e raw score weights. It would appear from this Table that 
Factor X (Comprehension subtest) received the greatest weight on Dis-
criminant I. But these weights were derived from a co-variance matrix 
of factor scores which had not been standardized. It is generally true 
that the greater the variance of a variable_, the better the ability to 
discriminate 'With that variable. To obtain an idea of the relative im-
portance of these ten factors in discrimination, each must be multiplied 
by its standard deviation and then scaled so that the sum of ~quares of 
the elements equals the latent root. "When this was done, the values in 
Table XXIII resulted. Figure VI shows the standardized factors plotted 
in discriminant space. This figure is based on the data in Table XXIII. 
From the values given in Table XXTII it can be seen that the most 
important contribution to Discriminant I was made byunrotated Factor I.2 
Because the first factor accounted for the greatest part of the total 
variance, it also had the largest number of' variables weighting on it. 
Generally, each succeeding factor accounted for less of the variance 
and correspondingly had fewer variables which loaded on it. As a 
result, the absolute magnitude of each factor score was usua~ les~ 
than the one preceeding it. The score for the first factor added the 
largest magnitude to the first discriminant score, even though its orig-
inal weight (.06) was small.. Because of these considerations, the 
first discriminant dimension was concluded to be largely a function of 
2m discussing the role of' the factors in discrimination, it must be 
remembered that reference is being made to the unrotated factors, since 
it was these factors which were used in the discriminant analysis. 
TABLE XXIII 
RELATIVE CONTRIBUTION OF TEE STANDARDIZED FACTORS 
TO DISCRIMINATION 
Factors Discriminant I Discriminant II 
I 
·975 .oo5 
II .213 -.194 
III ~·-538 -.218 
IV 
-.495 e032 
v -.291 .449 
VI .137 .243 
VII .383 -.o55 
VIII 
-.431 .on 
IX .102 .081 
X .645 .o8o 
.... 
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intelligence, and hence was named "Intelligence"• 
The process involved in arriving at the first discriminant score 
can be described in greater detail. Factor scores J!.l, VII, VIII, IX, 
.... 
and Xwere always negative, while all others were positive. If these 
signs are multiplied against the signs for the first discriminant 
weights, this pattern results: +, +, -, ~" -, ~" -, 4, -, -· The 
scores for factors I, II, IV, VI, and VIII were added together and from 
this total the scores on factors lli, V, VII, IX and X 1Yere subtracted• 
Factors I and II were hea'V:ily weighted on Intelligence subtests; the 
other factors ·contributed Rorschach scores Whose magnitudes were greatest 
in the Normal and Open Ward groups. Even Factor VII (Fe), which was 
negatively weighted, had a smaller amount subtracted out for the Control 
group than for any other group. That was because the number of Fe was 
greatest in the Normal group; this score received a positive weight on 
Factor VII, and then a large series of small negative weights was sub-
tracted from it, to give it its final negative state. Hence, the larger 
the positive contribution of Fe, the smaller the final negative magni-
tude of this factor score, and the less the first discriminant score was 
diminished by it. 
Based on this discussion, it can be concluded that those persons 
with the lowest IQts and' the highest scores on Factor III (the greatest 
negative contributor to Discriminant I), will be those persons who obtain 
the smallest scores on the first Discr.i.m.inant. But this study has al-
ready shown that: 
1. the Closed Vf ard Group's Full Scale IQ t SJ are significantly lower 
than the other groups (p was less than .001), 
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2. the Closed Ward Group produced the greatest number o£ F, A, 
and the 1owest number o£ shading responses (Factor In). Hence, the 
Closed Ward Group, as was found, has the lowest scores on Discriminant I. 
Note the important role played by intelligence., One o£ the two Closed 
Ward patients 'Who was mis-diagnosed as an Open 'Ward member probably was 
incorrectly placed because o£ his high IQ (Full Scale, l2l) • 
At this point, the results o£ the additional study can be cl ar:-i£ied. 
Table XXIV ]ists £or inspection the mean factor and discriminant scores, 
by groups, for both the initial and the additional sample • 
.Attention is immediately focused in Table XXIV upon the l crge drop 
in the mean Factor ·I score for the Normal group. The meaning of this is 
' apparent: the new sample o£ Controls must have had a considerabJ:y lower 
mean .:f'ulJl scale IQ than those of the initial sample. In fact, the Con-
trols in the initial study had a mean of 109 (median Jl.OB); the mean of the 
new sample was 94 (mean 91) • It is also recalled that the mean fulJl 
scale IQ of the initial Closed Ward sample was 93. With the importance of 
general intelligence on the first Discriminant in mind, it is no wonder 
the centroid of the Normals has shifted downward to the former Open Ward 
level.;_: or that three Normals vrere misclassi£ied as Closed Ward members. 
There is an additional dimension o£ variation among the new sample 
o£ Normals which contributed to the errors of classification. Three of 
the Normal protocols did not have a Rorschach inquiry.. This meant that 
scoring had to be done sole:cy on the basis of the Free ~sociation p 
period. The results o£ these variables are summarized in Table xxv. 
- .... 
-.. 
138 
TABLE XXIV 
MEAN FACTOR AND DISCRIMINANT SCORES 
lNITill STUDY 
Factor Normals Open Ward Closed Ward Total 
Scores Group I Group II Group III Group 
I 478.84 4lt4.88 394.96- 439.56 
II 143'.50 132.06 135.86 137.14 
III -76.72 ·74.21 90.22· 80.38 
:IW 
- 67.78 - 62.12 - 56.46 - 61~l:2 
v 15.09 ·30.50 22.38 22.66 
VI 21~80 26.23 20.35 22.80 
VII 
- 33~12 - 35.34 - 36. 77· - 35.08 
VIII 
-· 11.49 - 15.96 - 14.06 - 15'e84 
IX 
- 26.51 - 25.97 - 27.13 - 26.54 
x· 
-
7.18 
-
7e70 
-
9.l!h 
-
8.1o 
DISC. I 23.76 18.27 10.40 17.48 
DISC. II 
- 52.80 - 29.38 - 50.17 - W-!..13 
ADDITIONAL STUDY 
I 4oo.l 439.4 4o5.6 
II 144.1 142.8 122.1 
III 81.0 84.4 93.3 
IV -56.~ - 70.-0 - 61.0 
v 25.6 21.6 23.0 
VI 14.7 19.0 15.·2· 
VJI 
- 31.7 - 32·3 - 3.9.6 
VIII 
- 17.9 - 21.3 - 12.5 
IX 
- 23.3 - 28.5 - 27.4 
X 
-
7.4 
-
7.4 
-
9.1 
16.1 20.7 9.6 15.5 
- 46.0 - 52.9 - 49.8 -49.6 
-.... 
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TABLE XX:V 
CHmACTERIS.TICS OF NEW 
11NORMAL11 SAMPLE 
Discriminant 
N IQ No. of A No. ofF Inquiry Diagnosis 
3 Low High High Inadeq')late~ Closed liard 
3 Low Low Me d. Adequate Op.en Ward 
l Aver •. Low Low Adequate Normal . 
l40 
There are certain implications of these results for classification 
along Discriminant I. Normal subjects with a low IQ, high numbers of 
A and F responses, and an inadequate inquiry which does not permit the 
scoring of determinants characteristic of Norm~s or Open 1Vard patients, 
are diagnosed as Closed Ward members. Even with a low IQ, if normal 
subjects do not produce large numbers of A and F responses, and if an 
adequate Rorschach inquiry is present, so other determinants may be 
scored, their score on Discriminant I is lowered enough so that they are 
mis-diagnosed as Open Ward patients. Finally, a normal subject of aver-
age IQ, low numbers of A and F responses, and an adequate Rorschach in-
quir,r is correctly classified. 
The detailed discussion of the results of applying the discriminant 
function classification technique to a new sample of patients, has led 
to the following clarifications of the initial study, and suggests some 
specific hypotheses~ 
1. The bulk of the discrimination of Discriminant I was due to 
intelligence. The excellent discrimination among subjects in the 
initial study was based primarily on intellectual differences among those 
subjects •. 
2. The successful classification of Closed Ward patients (88 per 
cent correct) in the additional sample was largely a function of their 
continued, uniform low level IQ. But, it is also found that aQy sub-
'· ject from another group who has a low IQ level increases his chances of 
being lllisclassified as a Closed Ward p ahient. This was shown to be true 
for the new sample of Normal subjects. Attention should also be called 
to an Open Ward pati~nt who was misclassifi~d as a Closed liard patient. 
His verbal IQ was 63; Performance IQ was 66; and Full Scale IQ was 72• 
3e Differences among these three groups are not related to the 
different levels of pathology as much as the,r are related to intellec-
tual differences. Even the Rorschach scores which play an important 
role on Discriminant I, are those which appear on the unrotated intel-
. . 
ligence factors I and II. This suggests that FC 1, Fe, H f Hd1 Populars1 
and to a lesser extent F1 var,r more as a function of intelligence than 
psychopathology. This point is reinforced by the fact that non-patho-
logical subjects (controls) can be misclassified as Closed Ward patients 
because of their low intelligence and the presence of those specific 
related Rorschach scores. The clinician who correctly discriminates 
between Schizophrenics and low intelligence normals undoubtedly cfoes so 
on the basis of qualitative aspects of the protocols, and not on the 
basis of the formal scores. 
4. This last point might be further clarified.. ClinicianS seem 
to assume that pathology directly affects test scores, and that clinical 
interpretation of the scores will result in knowledge about pathology. 
Instead, the presence of an intervening variable is suggested here. 
That is, even though the scores may var,r with pathology, they may do· so 
because the pathology disturbs intellectual functioning, which then 
affects the scores. The causal relationship is thus not a direct one. 
Certain test scores may be a function of low intelligence, but this in 
turn does not always imply psychiatric pathology •. Sometimes the same 
score patterns are found in low intelligence but non-pathological sub-
jects. Clinicians may be successful in diagnosis in a hospital or 
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clinic setting because there low intelligence is probably associated 
. 
·with pathology or otherwise the patient would not be in the hospital. 
But when this extra information about the patient is excluded, as this 
' 
study has shown, analysis of' formal scoring in persons of' low intelli~ 
gence leads to diagnostic errors. 
5. .A further inference might be drawn from the cases of' those 
Normals on whom there was not an adequate Rorschach inquiry. ·This sit-
uation also occurred as a rule with those schizophrenic patients tested 
f'or this study. In the latter cases, the ~ack of' inquiry was due to 
the effects of pathology on verbal communication. Delusions, confused 
thinking, short attention span, low frustration tolerance, hallucina-
tions, agitation, etc., all contribute.d to making an adequate inquiry 
virtually impo~sible. 
Clinicians seem to believe that the absence or presence of certain 
Rorschach scores is directly influenced by pathology. For example, the 
lack of M responses supposedly indicates the presence of forces f'or 
repression, and further, a subject Who produces no Mresponses does not 
possess that internal ffaliveness 11 quality which is projected onto the 
blots to help determine the Rorschach percept. 
The results of the additional study cast doubt upon this hypothesiz-
ing. The lack of' inquiry information in Normals with no psychiatric 
pathology {simply because this information was not available in the 
records) resulted in these people being misclassified as Closed Ward 
Group members. V.fuy should this same lack of information in psychiatric-
. ' 
ally ill persons, (resulting in their correct diagnosis), be interpreted 
"!' '' It 
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as the effects of their pat®logy in some direct way suppressing or 
enhancing the production of certain scores? How can it be said that 
the presence or absence of a~ score implies sometl1ing in schizophrenics 
other than a lack of information resulting from disturbed verbal commun-
ication?3 The lack of a score does not necessarily mean that the sub-
ject did not use this determinant to arrive at his percept; hence, how 
can its absence· mean something dynamically?' roJ. that is known is that 
the schizophrenic cannot always tell us if he used ~ certain determinant 
or not. He may have used it, but been unable to communicate that infor-
mat ion. 
Again, the clinician probably has done well. in us:ing the sterility 
of a protocol as a clue to schizophrenia because he works in a setting 
where thewe is good reason to suspect a psychiatric illness. But, 
given the formal scoring of a Normal protocol based on free-association 
only, and the sterility of the record would lead him to a false con-
elusion .. 
Diagnosis through careful consideration of the presence or absence 
of certain Rorschach scores in m~ cases may be the long road to the 
~ight conclusion. 
The second discriminant dimension is somewhat of a puzzle. One 
might think, perhaps, that it represented some sort of a pathology dim-
ension. Yet a glance at the results is enough to convince one that this 
cannot be so, for the Closed Ward and Normal groups scored highest on 
3What the disturbed verbal communications suggest,· of course, is 
quite another question. ~hey may suggest schizophrenia, although 
aphasia is also a possibility. 
this dimension, while the Open Ward patients had the lowest score. 
rwhat dimension is it, which. can oppose very sick psychiatric patients 
and non-psychiatl .. ic patients against mildly ill psychiatric patients? 
Table XXIII indicates that the most weight vas given in the discrimina-
tion on dimension II to Factors V and VI, in a positive direction, and 
to II and III in a negative direction. These same variables also con-
tribute the greatest magnitude of absolute score toward Discriminant II. 
A study of Appenclix C. reveals that, with the exception of two WAIS 
sub-tests (Vocabulary and Object Assamb~), all of the factor loadings 
above .40 on Factors II, III, V and VI, are for Rorschach scores. It 
seems reasonable to conclude that Discriminant II is essentially a 
Rorschach dimension, although the nature of that dimension is not yet 
clear. The specific psychological test scores which load these factors 
are listed in Table XXVI. 
It can be seen from this table that· a Illl.Illber of bipolar factors 
are combined tofform the bipolar Discriminant II dimension. It must be 
remembered, however, that since Factors II and III were negatively 
weighted on Discriminant II, the signs of their loadings must all be 
reversed before the direction of the contributions of their loadings to 
Discriminant II can be correctly ~aluated. This process is simply the 
application of the algebraic rules which govern the sign of the product 
which results from multiplying positive and negative numbers together. 
For example, a negative discriminant weight applied to a negative factor 
loading would yield a product which would make a positive contribution 
to the total discriminant score. 
TABLE XXVI 
SALIENT TEST-VJ.RIABLE LOADINGS ON 
FACTORS lYHICH DEFINE DISCRMN!NT II 
Positively Loading Negatively Loading 
Discriminant II 
V VI 
Shad. .650 
Cut w. -.649 
-FC 1 
FM 
A 
.561 
-.513 
HfHd .472 
Fe 
Discriminant 
n 
.627 
Populars .551 
H+Hd .502 
F 
·495 
Vocab. 
-.468 
O.A. .420 
F 
A 
n 
III 
Shad. 
.686 
.664 
-.486 
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After this process has been performed on Factors II and III, the 
next step is to collect the positive loadings from al~ of the four 
factors together to form one pole o£ the discr:imin~t dimension_, and 
all.o£ the negative loadings together to form the other pole. A study 
of the scores which cluster at each pole should help to define the 
nature o£ Discriminant II. 
When this procedure is £ollowfjd_, these £acts become clear. At the 
positive pole o£ Discrilllinant II are clustered: All Shading, FM, and 
Vocabulary. (These tests are presented in the order of: their impor-
tance). 
The negative pole is composed o£: All F, A, Cut w., Fe, Populars_, 
and Object .i1ssembly (also in order o£ importance). 
The distinction between these poles is indeed a sharp one. The 
positive pole suggests a sensitive, creative, intelligent, and ver-
bally-fluent record. The negative pole strong:Ly suggests a ster:Ue, 
banal, conventional, and stereotyped protocol., 
A consideration o£ these findings leads to the suggestion that 
this dimension be tentatively named 11Richness vs •. Sterility"• 
The nature o£ this d:imension is not inconsistent with the Verbal 
Fluency factor isolated by Lotsofe4 It will be recalled that Lotsof's 
£actor contained high loadings on an intelligence measure, verbal 
fluency measures, and Rorschach scores for shading and human movement. 
He concluded that these Rorschach measures reflected the abUity to 
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verbalize in the test situation. The connnent by Williams and La.wrencJ 
to the effect that the appearance of diffuse shading on an intelligence 
factor was not surprising, since it requires higher than average intel-
ligence to verbalize such concepts, is also of relevance to the dis-
criminant dimension. 
Hence, while this dimension is predominantly a Rorschach dimension, 
the positive loadings for Vocabulary and Shading, and the negative 
weights for F, A, and Populars, suggest that this dimension is to a 
lesser degree, also related to verbal fluenc.y and verbal intelligence. 
Statistically the two discriminant dimensions isolated in this 
study are independent, that is, there is a zero correlation between the 
two sets of we.ights. There is, however, a large amount of overlap in 
the test variables which define each of the two dimensions •· The posi-
tive pole of Discriminant I clustered together all. of the WAIS subtests 
plus FM, Shading, Cut WI, Fe, Populars, and FC' • On Discriminant II, 
the positi~e pole was defined by Shading, FM, and Vocabulary alone. 
The positive pole of the first discri.nri.nant seems to be general intelli-
gence~ on the second discriminant this pole involves specifically ver-
bal intelligence, with the added qualities of richness and sensitivity. 
In terms of groups, it was the Open Ward and Control groups which 
clustered on the positive pole of Discriminant I, ~hile it was primarily 
the Open Ward group which defined the positive pole of Discriminant II. 
5Williams.& Lawrence~. Further Investigation •••• , ~· consult. 
Psycho,., 1953, 2:,!:~ 261-264. 
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The negative pole of Discriminant I was defined by ,Al.l!. F, A, Object 
Asaembly1 and Digit Span. The Closed Ward group was the main contribu-
tor to this pole, and it seemed to reflect a lOVi level o£ general intel• 
ligence .. 
The negative pole o£ Discriminant n was defined by these same test-
variables with the addition o£ Populars, Cut W1 and Fe. These latte:rr 
three variables had previous:cy- clustered on the positive pole o£ Dis· 
criminant I.. Their presence on the negative pole of Discriminant II is 
support for the view that Discriminant II is not just another general 
intelligence dimension. Instead, although Cut W1 Populars and Fe are 
measures of general intelligence, their presence on the negative pole of 
Discriminant II, along with all. F and A, suggests that on this dimension 
these three variables are s:imuar to F and A in that they all are 
. . 
measuring banality, llpopu1.arity1l, or sterility of the Rorsc~ch record. 
These scores all reflect a rather simple, verbalJ.y unelaborated1 un-
reflective, "popular1( type of response. In sharp contrast, the positive 
. . 
pole of Discriminant n suggests an intelligent, verbally f'luent, crea-
tive and original type of response, in the sense that the response is 
personalized or vital. In a sense, then, Discriminant II opposes a. 
rich and creative verbally' intelligent person to either a banal but 
verbally intelligent, or a sterile and verb~ unintelligent person. 
The last two types of persons described "'d.l.l be recognized by the 
reader as the Control and Closed Ward patients, who clustered together 
on the negative pole of Discriminant II. That these two groups should 
resemble each other in that both groups produced sterUe records ma.r 
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be a disturbing fact to some clinicians. These clinicians would 
point up the qualitative differences in the records, showing the 
Controls to have produced intelligent but banal and popular records, 
and the Closed Ward group to have produced unintelligent, sterile and 
impoverished records. Indeed_, a study of the Mean Factor Scores in 
Table XXIV will support the objections of these clinicians. These 
scores show that the Normals and Closed Ward patients arrived at their 
equa:Ll\v high score levels on Discriminant II as a result of different 
patterns or configurations of factor scores. How then, these clinicians 
would ask, can these two groups possibly be considered as alike when 
they obtained their supposed 11similaritytr in different manners~' 
The objections of such clinicians would be well taken. These ob-
jections, however, are not at variance with the results of this entire 
investigation. One must not confuse the part w.i. th the whole. When 
Discriminant II is considered in isolation, the Control group and the 
Closed Ward group do occupy the same space. But, 'When Discriminant I 
is simultaneously considered, thus creating a two-space, the overlap 
between the two groups is complete~ ~iminated, as the results of the 
initial study showed. 
Further, the present study was limited too~ two in the number of 
dis~iminant dimensions available for classification_. since onl\1 three 
groups were used. The addition of even one more group would probably 
have 'separated the Closed Ward and Normal groups with regard to another 
discriminant dimension. To speak of similarity in oncy one dimension 
would be to disregard valuable inf'or.matio~ about differences in other 
dimensions. In the initial study, the similarities among the groups on 
l50 
Discriminant I were significantly al tared when Discriminant II was 
considered-. 
Such was not the ease with the addi-tional sample~ however. The 
three groups had about equal mean scores on Discriminant II. For this 
sample there probably was no significant discrimination along this dim-
ension. The mean score o£ Discriminant II £or the additional sample o£ 
Open Ward patients was almost twice as large as the mean score £or the 
original sample o£ Open Ward patients. Tms change al~>ne seems to have 
been· largely responsible £or the almost complete failure to predict the 
correct group membership £or these patients. Six o£ the nine patients 
in this group produced records· more similar to those o£ the .original 
Controls than to the records o£ the original Open Ward group. 
It w.i.ll be recalled that this a:iditional sample o£ patients was 
selected from the testing files of a Veter.ans Jdmdndstration Hospital 
and was, naturally~ limited to those cases in which complete testing 
protocols were available. It was impossible to obtain behavioral. 
ratings on these patients since most o:f them were no longer at the hosp-
ital. In lieu of these ratings, a clinical ·judgment was ma:de as to 
mather the patient's ~toms, as detailed in the hospital.1s admission 
record, were similar to those o:f the original group with respect to the 
degree and kinds o£ pathology i'dlich they represented. 
It was e:rlremel.y difficult to ascertain the nature and extent o:f 
the pathology from the records. These patients presented a wide 
variety o£ symptoms~ and in spite o£ efforts to select patients similar 
to the original group~ there was considerable heterogeneity o£ behavior-
al symptoms in the resulting group• The problem was further complicated 
J5l 
by the fact that, alt~~gh the patients sele<?ted bore the diagnosis 
of "Anxiety Reaction II~ this tends to be a catch•alJ!. category for 
. . 
character disorders, psychopathic personalities, chronic~ inadequate 
individuals, and malingerers, all of whom often present symptoms quite 
similar to those of an anxiety reaction group. 
Another item which may have contributed to the d~screpant results 
with this group was that often these patients were tested o~ after a 
lengthy period of hospitalization. Hence: the test protocols ~ not 
have reflected their admission pathology. Fin~, the protocols them-
selves were obtained by individuals of different levels of skill. and 
training and varied in completeness and adequacy of the inquiry.. 0£ 
all of these considerations, probably the most important one was the 
lack of homogeneity in the symptom behaviors of the new sample of Open 
Ward p at.ients. 
Homogeneity of symptoms was not a problem in selecting the addi-
tional Closed Ward sample. It was equally impossible to obtain behav-
ioral ratings mn these patients, and once again clinical judgment was 
substituted., It was not difficult to isolate clinical~ the patholo-
gical behavior of this group, since it was quite extreme and clear cut .. 
As a X'Ule, such behavior was almost certain to appear in the hospital 
records. The hospital from which these patients were drawn does not 
keep chrtmi.c p at.ients, but rather, transfers them to other installa-
. . . 
tions.. Hence, psychological. tt;esting, if it is done at all, is usuallty 
done shortly after admission and is thus likely to reflect current 
pathology •. That the new- sample did not differ materially from the 
original. sample is supported by the fact that these patients were: classl"" 
ified with 88 per cent accuraa,r. 
The additional sample of Controls has already been collDllented upon. 
They differed from their counterparts in the original study in that they 
had a significantly ~ower mean IQ. This fact alone probably accounted 
for most of the discrepant results obtained with these patients. These 
subjects' also differed front. their counterparts in that they were ,!!?8-
hospitalized and non-veterans. 
-
Since neither the second discriminant nor the discrimination be-
tween Controls and Open Ward patients on Discriminant I was substan-
tiated by the additional·stuey, the question might be raised as to 'What 
kind of discrimination could be accomplished using onl;r the first dis-
criminant and only two groups. The Normals and Open Ward patients as 
. .. 
one group., would be contrasted with the Closed Ward patients. The 
resul.ts of this division are given in Table mii., when 16 is used as a 
cutting score on Discriminant I~ 
The overall percentage of correct classifications becomes 92 per 
cent for the initial study and 7S per cent for the additional study. It 
mllst be remembered that discrimination is being made on the basis of 
predominantly intelligence test scores, plus a few Rorschac~ scores 
which are probably related to intelligence. 
The study has some suggestions to make which may be of use to 
further research. One of the most difficult problems faced here was 
that of establishing criterion groups. One approach which might be con-
sidered is to establish empirical criterion groups by factor-analyzing 
a transposed matrix of the psychiatric symptoms of the potential exper-
imental subjects. One would then know, in fact., the symptom clusterings 
of his subjects. This study suggests that Wittenborn's Rating Scales 
Criterion 
Groups 
N tOW 
Cll' 
Totals 
Criterion 
Groups 
N +-OW 
cw 
Totals 
TABLE XXVII 
CLASSIFICATION BY THE FmST DISCRJMINANT 
ON TWO GROUPS: 
INITIAL STUDY 
Discriminant Function Per Cent 
Classification Total Correct 
N + (]If fR1 
35 5. 40 88 
0 20 20 100 
35 25 60 Overall: 92 
v' 
.ADDITION.AL STUDY 
·' 
Discriminant Function Per Cent 
Classification Total Correct~ 
N +OW cw 
n :5 16 68.8 
l 7 8 87.5 
l2 l2 24 OveraJ.l : 75% 
are not s atisfactoey- for future research because they do not provide 
adeqnate discrimination among psychiatric groups. 
If a factor-analytic approach were to be used in establishing 
criterion groups, it· would be suggested that a D2 type of similarity 
measure should be used, rather than a Pearson-type (}-correlation. D2 
as a ·measure of profile similarity would take into account the level of 
pathology~ a variable which is ignored by the product-moment correla-
tion coefficient. 
A stringent limitation of the present study was that it used only 
three criterion groups. As a consequence of this, the discriminant 
space was limited to oricy" 'lwo dimensi-ons at most. By adding five or 
six additional internally-homogeneous and sharply delineated patho-
logical groups, the number of significant discriminants would probably 
be increased. This increase in discriminant space would allow for ro-
tation of the discriminant axes, a process similar to the rotation o£ 
factor a:x:es. The additional groups would then facilitate a more pre-
cise interpretation 53f the various discriminant dimensions·. It is 
assumed that all of the groups would contain a Illllch larger sample of 
patients than the twenty used in this study. 
A discriminant dimension can be thought of as a type of scale, and 
the discriminant weight for a pathologic4.1group can also be viewed as 
"measuring" a group on such a scale. T.b.e above procedure would provide 
a more precise method of quantification of pathological groups. Such 
groups up to now must be treated as non-order able categories, or at best 
oricy" crudely orderable. It would be of great utUity 'tn many types of 
psychological research to have psychiatric group membership available 
... 
either as a measured ·criterion or a:J· a quantified variable. 
Another limitation to the present study was its inability to 
include more than: a few Rorschach scores. The development of computer 
programs which can analyze larger matrices has expanded the number of 
variables which can be included five-fold. There is no need to be 
limited to only WArS and Rorschach scores·. Other psychological. test 
sdbres· as well as social. history variables, medical. and peysiological 
. . 
variables (blood pressure, drug dosages, heart beat, index or pal.m.ar 
sweating, etc.) could also be included (in so far as these would be 
compatible with the statistical models). 
Yet another research study might make use or rotated factor 
weights as the canonical variates for a discriminant function analysis • 
The use of such weights would have two advantages: 
le They would be more stable· than unrotated factor weights, and 
2. They "WWuld be capable of interpretation in a manner 'Which 
would be psychologically meaningful. 
These weights would have one disadvantage. They would no longer 
represent orthogonal sets of weights which .maximized the variance be-
tween individuals. 
The utility of the factor-analytic and discriminant function tech-
niques has been demonstrated here. It is hoped that the continued iso-
lation of the psychometric variables which are associated with the 
different types of psychiatric behavior, will provide a new impetus to 
re-evaluate the psychological meaning attributed to these scores. 
CHAPTER VII 
SUMMARY ~ CONCLUSIONS 
This stuqy has investigated the efficiency of a limited number 
of conventional psychological test scores from the Wechsler Adult· 
Intelligence Scale and the Rorschach in discriminating among three 
~oups of patients who varied in level and kind of psychopathology • 
Previous studies in this area have approached the problem £rom an 
univariate standpoint and have utilized conventional nosological 
categories as criterion groups. Too often these groups have been 
alike in name o~, while being qqite heterogeneous in their symptoms. 
The present study differed from previous work in two major w~s: 
(l) It has utilized multivariate rather than univariate tech• 
niques of anal.ysis, and 
(2) It has systematically attempted to limit the degree of 
heterogeneity with:in the psychiatric groups. 
Two psychiatric groups of 20 patients each ware selected from 
out of a much larger group of patients who were rated on the Wittenborn 
Psychiatric Rating Scales. One group was drawn £rom Open Ward 
(Neurotic) patients and the other from Closed Ward (Psychotic) patients. 
The nina-score rating scala profile for each patient was compared 
with that of every other patient, by llleans q£ the statistic n2• 
Every member o£ a group had to have a n2 value with fNery other 
I 
J56 
J57 
member of his group which was less than an arbitr~ D2 criterion 
2 
value. In addition, each member of a group had to have aD value 
with ffJVery member of the other group which was greater than. the same_ 
criterion value. In this ws:y the heterogeneity within the two groups 
was limited, thus providing relatively homogeneous groups~ and hetero-
geneity between the two groups was assured. It could then be said 
that any member of a group more closely resembled a.n:y other member of 
his own group than he resembled any member of the other group. The 
bulk of the sim:Uarity within and the differences 'between the groups 
was due to level, i.e., degree of pathology. 
The third group, also of twenty patients, was composed of medical 
and surgical patients. The psychiatric rating scales were not ·suitable 
for use with a non-psychiatric population. Instead, as a criterion, 
patients with known histories of psychiatric disturbances were not ~ 
selected for inclusion in this group. 
A complete VfAIS and Rorschach were administered to each of the 
sixty subjects. All eleven WAIS subtests were utilized in the final 
analysis. A total of nine Rorschach scores were included. These 
Rorschach scores were selected on the basis of their ability to discrim-
inate significantly among the three groups in an unilinear test of 
significance. 
The matrix: of intercorrelations among the WAIS and Rorschach 
variables was factor-analyzed in order to achieve ·a smaller set of 
(canonical) variates that would contain the bulk of the information in 
the original variables., This step made possible one of the subsidiary 
- . 
purposes of this stu~, i.e., to illuminate the factorial overlap of 
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these two tests, and to rotate the resulting factors for psychological 
interpretation. 'The principal components method of factoring was usedJ 
all 20 factors were extracted• 
The unrotated principal-component elements for 10 of the factors 
were used as weights and applied against the standardized raw data 
and sunnned, to arri-ve at a set of 10 orthogonal factor scores for each 
person. The ten factor scores for each person were then used in a 
discriminant f'!lllction analysis to maximize the discrimination am:>ng 
groups., 
The discriminant weights were then appXied against the factore 
I 
scores to arrive at a set of discriminant scores f'or each person., These 
scores, when pl.otted ~ disc~ant space enabled group classification. 
This discriminant grouping could then be compared with the criterion 
gl0)upings to eval')late the efficiency of the test scores in classif'ica ... 
tion .. 
The' analysis resulted in two discriminants, the m.aJdmum number 
possible, since there were onl;r three groups. Both discr:ilninants were 
significant.. It was thus concluded that the two different pathol.ogic-
aJ. groups and the normals cannot be located along a unilinear dimen-
sion. 
With both discriminants reaching significance, it was necessar,y 
to calculate a set of two discriminant scores for each person. lfuen 
these scores were plotted in discriminant space, they resulted in 92 
per cent correct classification. It was concluded that when careful 
attention was paid to the homogeneity of' criterion groups~ psycholo-
~, 
gical test scores were extremely efficient in psychodiagnosis. The 
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8 per cent o£ error was distributed_ as follows: tvro Glontrols were 
misclassif'ied as Open 'Ward patients; one Open Ward patient as Normal; 
and two Closed Ward patients as Open Ward patients. 
The main purpose o£ this study precluded an adequate treatment 
o£ £actor structure and the interpretation of the rotated factors. 
This was so because the Rorschach variables were selected for their 
unilinear discriminating power and not for their relevance in the in-
vestigation of factorial structure per~· Nevertheless, in spite of 
this limitation, it was possible to rotate the factors and to suggest 
some tentative interpretations for the factors. Such suggestions m~ 
help to guide in the formation or hypotheses to direct further and 
more adequate investigations of the factor structure of the "WAIS and 
Rorschach. 
(1) Factor A was composed mainly of WAIS Verbal subtests, and 
was tentative~ named Verbal Intelligence. The Rorschach score, 
H .. Hd (onl.y that human content not associated with movement) was a 
-
significant negative contributor to this factor •. 
(2) Factor B might be called Performance intelligence. Besides 
weights on the WAIS Performance subtests, the Rorschach variables Fe 
and Populars also loaded this £actor. These first two factors repre-
sented the extent of the significant overlap between the WAIS and the 
Rorschach. At least three Rorschach scores used in this analysis are 
probably indicators of intelligence. 
The remaining four factors contained very few significant loadings 
on each.. Any interpretation or them in terms of mental processes 
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would be highly specuJ.ative.. Consequently no attempt was made to 
interpret the factors in these terms, but instead they were identified 
by the group in which that factor pattern was most connnon .. 
(3) Factor Chad loadings for F, l (non FM), H + Hd (nonM) and 
Fe. This factor pattern was typical of the Closed Ward group •. 
(4) Factor n loaded on Cut w, FM, FC', and Populars. This 
pattern~as most common in the controls. 
(5) Factor E loaded negatively on Cut 11 and positively on FC' 
and Shading.. This pattern was most typical of the Open Ward group .. 
(6) Factor F had positive loadings i'or E'! and H + Hd (non M), 
and a negative loading for A (non N). This factor too was most 
typical of the Open Ward group. 
An additional sample of 24 patients was collected, consisting oi' 
7 Controls, 9 Open Ward, and 8 Closed Ward IB tients.. Test protocols 
for the psychiatric patients were obtained i'rom hospital files. It 
was not possible to obtain ratings on these patients since most of 
them had le£t the hospital. In lieu of the ratings., a clinical judg-
ment was made as to whether the spptoms were of the same nature and 
extent as those of the original groups.. The protocols for the Controls 
were taken £rom the files of a vocational rehabilitation clinic. 
Discriminant scores were calculated i'or these new subjects, using the 
weights developed in the initial study. 17Jhen group classification was 
undertaken., the overall percentage o£ correct classifications was only 
38 per cent.. This was (a) not significantly different f'rom chance, and 
(b) grossly discrepant with the results of the initial study. There 
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was a vast difference between the three groups in the efficiency 
with ''ihich the test scores were able correctl.y to classify the sub-
jects (Control. group.: 1.4.3 per cent correct; Open 'Ward group: ll.l 
per cent; Closed Ward group: 87.5 per cent). 
It was determined that the new sampl.e of' Controls was not equi-
val.ent to its counterpart in the initial. study in general. level. of' 
intelligence. The ·mean IQ of' the nevr sample of Controls was found to 
be significantly lower (15 IQ points) than that of the initial sample. 
This was reflected in a much lower score on Discriminant I for the 
new sample than for the initial sample. When the nature of' Discrim-
inant I was investigated, by examining the test variables which clus-
, 
tared on it, it was tentatively named 'flGeneral Intelligence"• The 
positive pole of' this dimension wa6 composed of almost all of' the WAIS 
. - . 
subtests, W, Shading, Cut w, Fe, and PopuJ.ars. The negative pole 
- . 
was composed of' .nJ.. F, A (non m), Object Assembly, and Digit Span. 
The· IQ difference between the two normal samples alone probably 
accounted for the greatly decreased efficiency of' the discriminant 
weights in discrimination for this group. 
The new samp~e of Open Ward patients also departed from its 
counterpart in the original study in a number of' important wa:ys. On 
the basis of the evidence available for documentation, in spite of the 
fact that all of' these patients bore the rubric II.J:nxiety Reactionn, 
there was still considerabl.e heterogeneity in their symptoms (in both 
the more and less pathological directions). There were probably 
present patients who should hgve carried other diagnoses, such as the 
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character disorders~ inadeqnate personality~ etc. The vicissitudes 
of this group would seem to ll;llderscore the importance of establish-
ing homogeneous criterion groups if correct classification by. 
psychometric measures is to be obtained. 
The additional Closed 'Ward group did not appear to differ clin-
ically from its counterpart. Their sy.m.ptoms were qni te blatantly 
pathological,; there was li-ttle chance of missing their meaning. 
In the· additional sample there was probably no discr:imination 
between the groups on Discriminant II. A study of the test variables 
which clustered on this dimension showed a clustering at the positive 
pole of: Jll Shading, PM, and Vocabulary. At the negative pole 
.. "" , .. 
clustered All F, A (non FM), Cut w, Fe, and Populars.. This seemed to 
be a Rorschach dimension and opposed a rich and sensitive protocol to 
a banal and sterile one. It was suggested that this d:imension might 
be called "Richness vs. Sterility"• 
Since neither the second discriminant nor the discrimination 
between the Controls and the Open Ward patients was substantiated in 
the additional sample, the question was raised as to the accurac.y of 
classification using Discriminant I alone with only two groups, the 
Closed Ward patients versus the Controls and Open 'Ward patients. 
Classification on this basis yielded 92 per cent over all correct 
classification in the original study, and 75 per cent correct classi-
fication in the additional study. Intelligence test scores and a few 
Rorschach scores which are p~obably related to intelligence can fajrly 
well discriminate seriously il~ psychiatric patients from mildly il1 
and control patients. 
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It was suggested in conclusion that m~ of the psychometric 
scores which clinicians claim are a function of differences in 
pathology m~ instead be a function of intelligence differences 
between groups. These scores may then be indicators of pathology 
only to the extent that changes in pathology are related to changes 
in intellectual £unction. 
It can be concluded that when psychiatric groups are assembled 
which are internally homogeneous, as determined b,r operationally-
defined procedures, conventional psychometric measures can indeed dis-
criminate among the groups with a high degree of accuracy. The 
apparent failure of the tests to discriminate in some cases, may not 
be due to the limitations of the psychometric methods. It may instead 
be the result of poor:cy--defined criteria. As this study has sh~~ 
one of the most crucia:t attributes of any criterion is homogeneitY-. 
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APPENDIX A 
RORSGHAOH SCORING INSTRUCTIONS 
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RORSCHACH SCORING INSTRUCTIONS 
Scoring LOCATION Scores: 
W • score all if the subject uses the whole blot. 
Cut W : score a cut W: (l} Whenever S modifies an essentially W response 
by trjmning off minor portions of the blot. 
(2) When red details on Cards :0: and III are omitted. 
(3) On Card VI score a cut Wrather than D if S uses m and 
specifically indicates he is omitting DB, and gives no separate 
response for DB. I£ he gives a second response using DB, then 
score the first response D and not a cut VI. 
(4) On all other cards, score a cut 'W if: 
a) S uses at least 2/3 of the blot and 
b) makes spontaneous mention of parts of the blot to be 
ignored; but not if this information emerges in the 
inquiry. In the latter case, score plain w. · 
. . 
D : usual details, as set forth by Beck. 
d = small usual details, as set forth by·J?eck. 
large and small rare deta:Us which are not close to or 
identical to those D or d set forth by Beck. These responses 
are usu~ 1110re arbitrary than usual.. D or d. · There are also 
two special subdivisions of these rare details, name:cy: 
(l) Dre and d : outline, edge or boundary of blot is used, usuall'y 
re as a prqf:Ue or coastline. Do not score this ti" 
any part of the blot itself is used, olicy- the edge. 
(2) d.n :: inside details (unbroken areas). Shading aifferences are 
usual]¥ used for delineation of the percept. Note that 
the deer's head on Card IX is scored D, not ~ • 
S· and s : large and small space responses (Beck). To be used only for 
responses which are solely space responses. In the case of 
supplementar,r space responses, no distinction is made as to 
whether a large or small space is used;: all are scored (s). 
All (s) scores are to be tabulated under a special category 
(s) on the record form, and also under thew, D or d category. 
-
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Scoring DETERMINANTS: 
M' = arq possible human behavioral activity which would indicate alive-
ness. Jlso score y- for human-like behavior in animals. On the 
Summar,r Score Sheet, an entr,y is provided forweightedM score. 
This is found by rating each M on the following scale • 
. 
1- A weak aliveness~ but no motion is implied (responses such as~ 
resting, sleeping, standing, leaning, waiting, etc.) 
2 - A sense of strain and/or motion, but involving normal amounts 
of energy- (such as: lifting, touching noses, walking, talking) 
- -
3 • Vigorous bocliJ\r activity (such as: running, fighting, dancing, 
_ whirling, struggling, etc.) . 
FM - Same as M, onl\1 for animals. Score on scala l.Jke above. 
m: 
- . . 
1 • weak aliveness, no motion (standing, etc.) 
2 - strain and motion (walking, i'lying, climbing, touching noses) 
. . . 
3 - vigorous action (fighting, running, dancing, etc.) 
inanimate, symbolic or abstract.forces- or' activity· (gravity~ currents, 
tensions, explosions, burning, wind, etc., falling, hanging) 
F+ and F = as usual, no change, use Beck tables to evaluate. 
F : a.n;y response not found in or reasonably close to one £rom Beck or 
ar1y response so vague or small that almost any form would do. 
Color: 
FO = form integrated with color. Oolor used is appropriate but form. is 
given the pri.ma.ry emphasis. 
OF : percept determined primar:Uy by color, but form present in secondary 
role. 
Note: In color scoring, the definiteness at indefiniteness of the 
form as it erlsts in nature is not the criterion for scoring ·FO vs. 
OF. Rather it is the amount of emphasis given primar:iJ.y to color 
which is important. Score form level separate by Beck. 
0: color is used with no attention to form, even of a vague or indefin-
ite nature. If any form is present at all, score OF • 
~ .. ~ .. .. 
·Note: stains, smears, drops, ·splattered, etc., all imply no form 
and should be scored a pure o. 
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nChromatic Oolort. 
Fe•, c•F and c• : scored as above,,-for use of !IIlances of black, white, 
and gray. ]!gain, the definiteness or indefiniteness 
of the form is not the criterion and should be scored 
separately. The amount of primar,y emphasis placed upon 
achromatic color vs. form determines whether to score 
a C 'F or a FC • • 
Shading.: {to score, percept must be based on shading)• 
Fk = vista impressions in two dimensions, with definite for.m present. 
(X-ra.ys, topographical. maps) • 
kF : same as above, on:cy- when indefinite form is present and S is very 
vagu.e about what part is what. 
FK ·: vista or depth impressions, in third dimensions, with definite and 
well. articulated form present. Refiections scored here, if not 
merely a device to explain sym.etry. 
KF : vista or depth impressions with vague, indefinite form present, or 
form secondary to vista impressions. Organized diffusion also is 
scored here. (See K below) 
K = unorganized diffusion (smoke, clouds, mist). But onl;v' if no form 
is implied. If any form is implied, score KF (Ex: spirals of · 
smoke; clouds that look like two people, etc.) Shading, of course, 
must determine the percept. 
Fe, cF and c :c surface impressions and texture determined responses. 
Note that here again,· as in the color scores (but not as 
in the vista scores) the definiteness or indefiniteness 
of the form is not the criterion for scoring Fe vs. cF, 
but rather the pr:i.mary emphasis given to for.m vs. 
texture. 
(Elcamples where texture is likely to be involved follow: 
. furry; satin;; wQolen; weave of a fabric; marble; carved;: 
transparent; highly polished; smooth; glossy;: rough; 
achromatic representation o£ bright colors, as in a 
photograph; - but differentiation must depend upon 
shading. 
LOOSE INTEGR.n.TION; Combinations: 
l) In cases of loose integration or combinations, score determinants 
separately and bracket them. 
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Card VIII - 2 animals climbing aver an evergreen tree, shape 
and color of the tree too. 
Score: 
D 
D 
A Popular 
Plant 
2) Score Fabulized Combinations separately, but don't inf'late location 
scores .. 
Card m - a furry bear rug with a reptile crawling out of its 
head 
Fab. Vf 
Score.: 
Comb. D 
cFf A obj. 
A 
Popular 
Here, score one W and one D, not two 'W's• 
Scoring CONTENT: 
H : human figures, seen in any manner except anatomy • 
Hd = parts of above. 
(H) and (Hd) : same as above except figures are deprived of reality,· 
(drawings, statues, caricatures, mythological figures, 
idols, ghosts, witches, etc.) 
Note: In tabul.ating on sumnary sheet human content scores are counted 
only i£ the associated determinant score is NOT M. otherwise 
:: ~ they are ignored, and entered nowhere. 
Ex: On a Rorschach record a S has two responses which have been 
scored for human content. They are: D M+ H and D Ff (H). 
Gil the summary sheet a zero is plaeed after the H category (it 
is associated with an M) and a one is placed after the (H) cate-
gory (it is not associated with an M but rather with an Ff ). 
A • animal figures, seen in any manner except anatomy. 
Ad = parts of above. 
(A) and (Ad) = animal figures deprived of reality and Ieythological 
figures. 
Aobj. : objects derived from the body 6f an"animaJ.1 i.e.~ fur, skins, 
wishbones, lu~ rabbit's foot1 etc. 
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Note l animal content scores are recorded on sU111Il12ry' sheet on.ly if the 
associated determinant score is not FM. Otherwise it is 
ignored. 
Aanat. = animaJ. anatomy responses (meat is scored Food). 
- . 
Art = paintings 1 drawing, caricatures (if not H or A) 1 all art supplies 
like palletes, etc. .ro.so included here are· emblems, designs, 
seals,· coat of arms, etc. (if emblems, etc., contain an:imals or 
~~ score also H or A}. 
Abstract (Ab) ::. moods or emotions are most coJmnon here,. e.g., deprea-
sion, fright, although also could be green color : 
spring, bright colors are autumn, etc. 
Blood (Blood} a. any reference to blood 
Clouds (Cl) = primaril.y clouds, but also storms, mists, etc. 
Fire (Fi) : a broad class-, includes fire1 smoke, burning candles, 
explosions, in fact, all. products of combustion that are 
overtly visible. 
Food (Food) :. prepared foods of all kinds. All meat is Fd. But 
slaughtered animals and those in butcher shops·are·A. 
Lobster, broiled because it's red is scored Fd; but 
:tobster is A• 
Geography (Geo) : maps; ·islands, gulfs, bays, peninsulas, channels, 
etc .. , when seen as they are on maps. (If seen in 
vista, then score~ Nature). 
l!ask : special. reference to a mask, usually on:ty~qn Gardt"I although 
this response sometimes occurs on Cards II and :tx:• 
. . 
Nature (N) : ]landscapes, mountains, sunsets, rivers, scenery, sea-
scapes, underwater scenes, and· a1JL responses in 'Which a 
large body of water is present, rocks, etc. 
Object (Obj} :. man made objects, vr.i.th the exception of weapons (q.v.) 
but including buildings·• 
Plant : include here all plants, flowers, irees1 shrubs, fo~age1 etc. 
Sex = all. obvious references to sexual· organs, as well· as secondary 
sexual body parts {e.g., breasts, buttocks, anus, etc.) The 
reproductive tract, ovaries 1 testes 1 etc., should be scored 
here, rather than as anatomy. 
~ 
Weapons :. included· are pistols, knives, clubs,; spears, bullet, axe, 
tomahawk1 projectiles (like rocket) etc.-
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Special. Scores : 
1) Rejections (Rej) ~ scored when S rejects the card, ·i.e.~ gives 
no response during the free· association period. 
2) Fabulized Combination (Fab Comb) : a response in which two inter-
pretations for two or :roore adjacent blot areas are arbitrarily 
related into one response, which is generallY contrar.y to 
' nature. · 
Ex:: Card X - lcnver middle green :areas·· - "a rabbit with worms 
coming out o£' his eyes" 
Card VIII - side pink and lcnver middle pink and orange -
•two prairie dogs, climbing on a butterfiy11 • 
.3) Contamination (Contam) : two interpretations for the same area 
fuse into one response. 
Ex:: Card III, upper side red - "this bloody splotch here, 
looks l:ike an island, it nmst be the bloody' 
island where they had so many revolutions11 • 
Card VI- a. w, 11a. turtle-skin"• 
4) The rmm.ber o£ content categories used is to be calculated and then 
recorded on the,summar.y scoring sheet. There are 24 possible 
content categories which could be used. 
Note: No record is kept of additional-responses. They are 
not to be scored or used at all:e 
RORSCHACH POPULARS:; 
Card I. 
1 •. k.ry winged creature with body in center and wings ~t side, of 
the bat, butter.t'ly, moth variety (W or Cut W). 
2. Center D.3 or D4 as human female form. 
Card II. 
l!. Black area as animals (W, Cut w, or D). Humans are popular aJ.so. 
2. Butterfly at bottom. 
Card III. 
1. Two humans 1 but must be :in action. 
2. Center as bow, butterfly;-ribbon (FC is not necessar,y). 
-
Card IVe 
1. Animal skin (but not sea monster or human giant). The gorilla 
is a pop;i!ir. , · 
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Card v. 
1. Winged creature (W or Cut W)., but not 3l\V which are minus. 
Card VI. 
l. Animal skin (W, Cut Vl, or D1 but liDlSt have animal skin form) • 
-
Card v:a:. 
1. Hwnan heads or faces (W1 Dl or D2) • 
Card vm. 
1. Animals on sides, but Ill\lSt be in motion 
----
Card IX. 
1. D3 as hwnan figure, 'Witch or clown. 
Card :x;. 
1.. Dl. as crabs or spiders ~l· 
2. D4 as worms or snakes; t Onl\r if scored FC' (green worms). 
3. D5 as rabbit or bunny, or arry other long eared animal. 
Total number of populars possible on all ten cards is J5. 
Note: No response can be a popular and ·still be scored minus on form 
level., al.Jl. populars IllllSt be F + • 
APPENDIX B 
INTERGORRELATION MATRIX 
1.72 
Variable I 
Ini'or. 
COI:Ipo 692 
Arith. 542 
SimUo 721 
Do Span 503 
Vocabo 610 
n. Symb. 56o 
P. C. 521 
B. D. 563 
P. A. 292 
O. A. 136 
Cut VI -046 
ltll F -166 
FM 030 
FCI 257 
C A 
692 542 
559 
559 
615 638 
422 530 
666 528 
56o 546 
520 428 
533 519 
378 - 315 
198 138 
'-033 148 
019 -298 
110 209 
~ 
s 
721 
675 
638 
618 
734 
484 
720 
465 
318 
065 
-041 
-088 
128 
417 242 . 342 
.. 
DSp V 
503 810 
I 422 666 
530 528 
618 734 
493 
493 
422 518 
319 334 
325 470 
203 175 
087 078 
115 -195 
OlC' -125 
094 - 010 
086 236 
APPEJnliX B 
JNTERCORRELATIOII MATRIXa 
DSym PC BD 
56o 521 563 
580 520 533 
546 428 519 
464 420 465 
422 319 325 
518 334 470 
661 596 
661 - 661 
596 661 
506 685 605 
432 510 610 
-068 . 040 -040 
-046 -114 -064 
130 · 090 o48 
329 253 152 
PA 
292 
378 
315 
318 
203 
175 
508 
665 
6o5 
561 
045 
-162 
170 
372 
OA Cut \7 
136 -046 
198 -033 
138 148 
085 -041 
087 115 
078 -195 
432 -066 
510 ll40 
610 -040 
561 045 
-106 
-106 
-033 -031 
-084 230 
F 
-168 
019 
-296 
-088 
010 
-125 
-o46 
-114 
-o64 
-162 
-033 
-031 
-049 
092 o6o -009 
Fl.! 
030 
110 
209 
128 
094 
010 
130 
090 
048 
170 
-084 
230 
-049 
196 
FCI Shad. Fe 
257 076 032 
417 180 287 
242 078 117 
342 175 146 
086 -140 103 
236 236 013 
329 160 29l 
253 . o66 313 
152 028 281 
312 293 236 
092 139 276 
06o -178 -096 
-009 -204 238 
196 308 065 
474 
Shad. 076 180 078 175 -140 236 16o 066 026 293 139 -178 -204 308 474 
327 
OC5 
Fe 032 287 117 146 103 
A -089 -019 -331 028 -002 
H T Hd -278 -177 -357 -321 · -1')0 
~· ~ m ~ • m 
~o decimal point has been omitted before 
the first digit for convenience. 
013 291 ~13 281 236 276 096 238 065 327 005 
-125 -187 -174 -179 -225 -163 200 510 -286 112 -243 
-301 -082 -155 -194 -233 -001 -168 636 -009 -046 -100 
-010 313 481 295 561 224 272 032 285 420 204 
069 
204 
439 
A H + Hd Pop. 
-089 -278 146 
-019 -177 329 
-331 -351 266 
028 -321 280 
-002 -190 215 
-125 -301 -010 
-187 -082 '313 
-174 -155 '481 
-179 -194 295 
-225 -233 561 
-163 -001 224 
200 -168 272 
510 636 032 
-286 -009 285 
112 -046 
-243 -100 
089 204 
056 
o56 
030 069 
420 
204 
439 
030 
069 
H \il. 
174 
APPENDIX 0 
SCALED UNROTATED FACTOR WEIGHTS 
Variables I II III IV V 
1. Infor. 776 -352 250 037 on 
2. Comp. 793 -D39 264 
-o69 174 
3• Arith. 744 -265 -o56 
-133 -167 
b. Similo 778 -276 282 
-196 093 
5. Do Span 576 -226 365 
-114 -254 
6. Vocabo 708 -468 254 034 269 
7 • Do Symb. 785 120 047 161 962 
8. P. C. 761 272 -D82 230 -166 
9. B. D. 765 130 -DOl 380 -155 
lOo P. A. 674 375 -363 ll2 -ll2 
llo O. A. 437 420 -2JS 564 -o61 
12. Cut W OlS lS9 -002 
-546 -649 
13 • All F •197 495 686 OJS :1.69 
14. Rl 204 126 -346 
-522 076 
15o FC 1 458 307 -D46 
-455 400 
16. Shade 262 071 -486 
-256 650 
17. Fe 314 627 191 
-o60 -Oo6 
18 • A -215 216 664 
-2lf -094 
19. !1 + Hd -335 502 31'!7 160 346 
20. Pop. 487 551 -124 
-36:1. -172 
~ Varo 32.52 llo72 10.14 6.55 7.57 
Cum.% 32.$2 44.24 54.38 62.93 70.50 
~e decimal. point has be!lll omitted before 
tho first digit for convenience. 
\ 
APPEIIDIX C 
SCALED UNROTATED FACTOR WEIGHTSa 
VI VII Vm IX X XI XII XIII XIV XV XVI 
-o25 -o69 -166 175 036 -o64 -170 166 -o69 062 064 
-o26 o67 -::.:1.70 lOJ. ll9 123 -o13 -ll9 4o6 -ou -o18 
224 166 009 -o82 -160 338 150 -139 -081 045 -096 
-D31 -D26 176 -D74 :1.21 on -Dl3 040 -126 0$0 -246 
24:1. -o62 444 -168 -1.80 -lSO -062 106 ll2 -D70 068 
-ol2 -Dl7 -lo6 -075 063 -o60 -134 -o24 -on -o61 121 
139 Oll -o66 054 -263 -269 2oo -273 -on o66 094 
-023 -073 -046 314 007 -1.78 -024 013 -024 -096 -245 
007 -099 -176 -130 175 175 067 loB -139 04:1. 146 
-156 -206 146 096 -D23 128 057 060 -006 -260 050 
-124 -:1.36 -ol.6 -366 -o68 -o26 -o8o o52 139 J.84 -o6o 
00$ -o80 -358 -121 -192 014 -240 -D35 -016 -o69 -Q12 
:1.93 -273 -ooo -o46 034 139 044 -104 -023 -132 0$7 
561 -2n -llO -D69 236 -1.5:1. 199 102 039 0~3 -D26 
-303 131 -059 021 -302 044 J.6l 284 029 030 048 
-155 -142 029 -196 -o26 -D2l -214 -169 -D70 -062 -D49 
053 580 -030 -:1.94 219 -146 -o24 o14 -o58 -u6 -oos 
-~13 -222 -021 -OBl 046 -084 JSO -054 -0$1 078 -D72 
472 -D03 -043 120 -206 103 -162 097 -049 070 -o65 
-063 oo6 267 235 142 066 -162 -114 -034 229 146 
5.65 3.52 2.99 2.67 2.$9 2.04 :1..92 1.66 :1..36 1.28 1.16 
76ol5 79o67 82.66 65o33 87.66 89o90 91o62 93o46 94o84 96o12 97o30 
------------------------------------------------~-~-~---------------~ --· ---
xvn 
-057 
-ol.6 
075 
-166 
099 
002 
-102 
:1.99 
125 
-190 
-o46 
-D39 
058 
-o14 
060 
096 
-o26 
Oll 
-059 
012 
o.67 
XVIII XIX XX 
-003 166 -12l 
-o66 -o29 000 
037 145 134 
009 -145 -0$8 
-o8J. oos -oo6 
146 -G36 192 
-D38 -o52 -D33 
050 -Q20 923 
-JS9 -107 -G13 
-D36 066 044 
:1.21 040 008 
003 -o60 -oo9 
l58 -002 -ll2 
012 036 037 
064 -o$5 • -D13 
-100 036 ..046 
-oJ.2 055 -Q12 
-106 l.OO 097 
-ll7 006 098 
054 -ol.6 027 
0.74 0.61 o.48 
98.17 98.91 99.52 100.00 
~ 
\11. 
p 
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ABSTRACT 
This study investigated the efficiency of a limited number of 
conventional psychological test scores from the Wechsler Adult 
Intelligence Scale and the Rorschach in discriminating among threa 
groups of patients who varied in level and kind of psychopathology. 
Previous studies hmre approached the problem from a univariate 
standpoint and have utilized conventional nosological categories as 
criterion groups. The present study differs from previous work in 
two ways: 
(1) It has utilized multivariate rather than univariate 
techniques of ana1.ysis~ and 
(2) It has systematically attempted to limit the degree of 
heterogeneity within the psychiatric criterion groups. 
Two psychiatric groups of twenty patients each were selected 
from out of a much larger nwnber of patients who were rated on the 
liittenborn Psychiatric Rating Scales, which consists of nine 
.factorially-determined scales. Each person's profile was matched 
vr.i.. th his own group and contrasted with members of the other group 
through the use of the D2 statistic. This enabled the homogeneity 
t 
within a group and the heterogeneity between the groups to be con-
trolled. The two groups differed primarily in the level of patho-
logy (rouglicy' Neurotic and Psychotic). A third group of twenty 
hospitalized medical and surgical patients served as controls. 
Each patient was tested with the 'WAIS and the Rorschach. Eleven 
1NAIS and nine Rorschach scores were selected. The RorSchach scores 
were chosen on the basis of their ability to discriminate among the 
groups in an unilinear test of significance. 
The matrix of intercorrelations among the WAIS and Rorschach 
variables was fac~or-an.alyzed in order to achieve a smaller set of 
(canonical) variates that would 9ontain the bulk of the information 
in the original variables. The principal.-components method of 
analysis was usedJ all twenty factors were extracted. 
This smaller set of variates was used as the data :for a dis-
criminant-function analysis.. Two discriminants resulted, both o£ 
which were significant. The two psychopathological groups and the 
Controls could not be contained along an unilinear dimension. The 
two discriminate scores for each person were plotted in discriminant 
space and group qlassific~tion undertaken. A~otal of 92 per cent 
of the subjects were classified correctly, leading to the conclu-
sion that when criterion groups are sufficiently homogeneous, psycho-
metric data can be successfully used in discrimination among the 
groups. 
An additional study was done which involved 7 Controls, 9 Open 
Ward, and 8 Olosed Ward p~tients. The psychiatric pa~ients in this 
sample could not be rated, since most of them had left the hospital. 
Instead clinical judgment of the nature and extent of the pathologic-
al behavior was substituted. Discriminant scores were calculated for 
these persons, using the weights already derived in the initial study. 
Classification was oncy 38 per cent accurate. This was not 
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significantly different from chance expectations, and grossly dis-
crepant from the original results., 
An analysis o£ these additional. subjects revealed that two of 
the groups did not resemble -their counterparts in the original study. 
The new Control sample had a significantly lower mean IQ level than 
the original sample of normals. The Open Ward group was found to be 
quite heterogeneous in the nature and extent of pathology, in spite 
o£ the attempts to select a homogeneous groupe 
Six o£ the obtained factors were rotated for psychological 
interpretation and tentatively named. The first two factors loaded 
mainly on WAIS subtests and were named Verbal Intelligence and 
Performance Intelligence. The other four factors did not contain 
enough test variable weights to adequately identif.y the factors. 
Though these factors were not named, two of the factor patterns 
appeared most typical of the Open Ward group, one of the Control! 
group, and the other of th~ Closed Ward group. 
The two discriminants, though not rotated, were tentatively 
suggested to be: (1) a general intelligence dimension of primarily 
WAIS subtests, and (2} a Rorschach dimension which seemed to contrast 
the richness and sterility of the protoco:L. 
·It was concluded that when psychiatric groups are internally 
homogeneous, as determined by operationally-defined, objective pro-
cedures, conventional psychometric measur~s can discriminate among 
the groups with a high degree of accuracy. 
